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175-ton all-welded derrick boat 
constructed by the New York 
State Barge Canal Commission 
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lype F Does the Job 


Building 175-ton derrick boats by electrically welding 

every seam and joint—that’s the job that G-E Type F 
ag welding electrodes and G-E arc welders are doing for the 
New York State Barge Canal. Electrodes better than or- 
Type dinary were required in building these boats because ab- 
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Sa solutely dependable welds were essential. That’s the 


C. Deposits 





reason why the engineers selected Type F welding 


.. electrodes. | 
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for Soundness for Quality at 


Try Type F at once and judge for yourself—try also 


of Deposit High Speeds 





these other excellent electrodes in the G-E “‘all-purpose” 
G-E WELDING line. Stocked in 11 warehouses throughout the country 
ELECTRODES and in warehouses of scores of distributors. Ask your 


nearest distributor or G-E office for a sample or a carload. 


GENERAL@ ELECTRIC 
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Hopper Cars Are Built 


Of Aluminum 


HEN the Alcoa Ore Company, subsidiary of 
Aluminum Company of America, recently placed 

in service ten 70-ton hopper cars with bodies made from 
aluminum, it definitely put the metal on trial as a ma- 
terial for freight-car construction. The practicability 
of aluminum for passenger cars, electric locomotives, 
tank cars, electrified suburban trains, rapid transit cars 
and street cars is already being demonstrated, but in 
none of these cases is the test so severe as it is in the 
hopper car. The performance of the 10 cars will, no 
doubt, be watched with more than passing interest. 
The cars have a length over striking castings of 41 
ft. 11 in.; an inside length of 39 ft. 11% in.; an inside 
width of 9 ft. 6 in.; and a height of 10 ft. 6 in. from 
rail to top of body. As constructed by the Canton Car 
Company, Canton, Ohio, each car weighs 38,900 Ib. 
Similar cars built for the Alcoa Ore Company to the 
same general dimensions from the heavier materials 


Alcoa Ore Company buys ten 
70-ton hopper cars with bodies 
of aluminum alloys, which 
weigh 38,900 lb. each, a sav- 
ing of 21,200 lb. 


ore car the applications represent a distinct innovation. 

Standard construction methods and materials were 
employed for the trucks, brake equipment, safety de- 
vices, draft gears and couplers, center plates, door 
mechanism and rivets. This does not necessarily mean 
that for some of these parts aluminum could not be 
employed. Aluminum rivets were used in one of the 





Side view of Alcoa 70-ton hopper car for the Alcoa Ore Company, built by the Canton Car Company, Canton, Ohio 


weigh 60,100 lb., or 21,200 Ib. more than the aluminized 
units. 

In order to accomplish this saving of 21,200 Ib. in 
dead weight, approximately 12,500 Ib. of aluminum 
plates, shapes and castings were used in the fabrication 
of the car. The metal was used wherever it was thought 
to be an engineering possibility and for some parts of the 
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cars and aluminum could have-been used in the con- 
struction of the safety appliances were it not for the 
present rules of the Interstate Commerce Commission 
which require the use of steel. Further savings in 
weight could have been accomplished through the use 
of aluminum in many parts of the brake equipment. 

In selecting the aluminum alloys to employ in the 
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construction of the cars, three factors were considered : 
(1) The strength required for a given part; (2) the 
formability of the alloys and (3) the ability of the 
alloys to withstand the corrosive influences of lading and 
of the atmosphere. Since the cars are to be used in 
the transportation of not only bauxite, the ore of 
aluminum, but sulphur and soft coal, the effect of sul- 
phur in one form or another on the alloys was a con- 
sideration of prime importance. 

For all parts of the car which were highly stressed, 
the heat-treated, strong aluminum alloy 17ST was em- 
ployed. (The physical properties of these alloys are 
shown in the table). There are a number of strong 
aluminum alloys which possess physical properties some- 





Table 1— Average Physical Properties of the Aluminum 
Alloys Used in the Construction of 70-Ton Hopper Cars 





Yield Tensile 
strength, strength, Elongation, 
ib. per Tb. per percent Brinell 
Alloy Condition sq. in. sq. in. in 2in. hardness 

&{17SO Annealed ........... 10,000 26,000 20 45 
17ST Heat treated and aged 35,000 58,000 20 100 
9|4S%4H Quarter-hard temper.. 25,000 31,000 6 55 
= \4S%H Half-hard temper..... 31,000 35,000 5 65 
m §43 pe Rn ear 9,000 19,000 4 40 
(5197-57 Heat treated ........ 25,000 42,000 15 80 
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what similar to 17ST and, if strength alone were the 
deciding factor, any of these could have been used. The 
corrosion resistance of 17ST, however, is superior to 
that of the other strong alloys and this obviously war- 
ranted its selection. In a few instances, it was neces- 
sary to use 17S alloy in the annealed condition (17SO) 
because of its better forming characteristics; however, 
—— parts were subsequently heat-treated to obtain 
17ST. 


The side, end, floor and hopper sheets were fabricated 





$ B 


from 4S alloy plate in the quarter or half-hard temper. 
This alloy has approximately the same corrosion re- 
sisting qualities as commercially pure aluminum and 
strength characteristics intermediate between the com- 
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Half section between and through the Alcoa Ore 
Company hoppers 


mon alloys and the strong alloys. In the quarter and 
half-hard tempers, 4S alloy does not possess the form- 
ing characteristics of some of the other aluminum alloys 
‘but since the forming operations necessary in the fabri- 


A view of the partly finished car showing the floor, side and slope sheets, the longitudinal and cross hoods and the hoppers 
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of aluminum as they did in the fabrication of the tanks 
on tank cars a year or so ago. Coal and sulphur are 
particularly destructive to the materials commonly em- ? 
ployed in hopper-car construction. The life of such 
hopper cars is extremely short and their maintenance 
unusually high. Theoretically, sulphur and soft coal 
have no effect on aluminum. If this trial application for 
aluminum is successful, it undoubtedly will find wide 

















q 
application for this type of service. { 
The value of weight reduction in hopper cars, at the 3 
present time, is rather indefinite. No attempt was made ; 
to redesign the present standard hopper car of the Alcoa { 
Ore Company when the 10 aluminized units were built. j 
Company ; 
If this had been done, undoubtedly a greater weight 3 
saving could have been effected. However, the elimina- ; 
4 
Table II—List of Specialties on Alcoa Hopper Cars ; 
RR leh alt ts ioe sce A Gls ale Canton Car Company j 
PREG GUGRTON s0.s.5 0's 50:00:50 000 008% Ten, Le 2 
SERRE ree 6%-in. by 11-in. journals 
Bolster and center sill brace...... Aluminum alloy specification 197-57 
Brake equipment, air............. Westinghouse KD-10 3 
— — eer ceeraid warns woreexsie beta ao No. 2 plus ; 
i i SS err Age jax 
End construction of the car showing the body bolsters NE ee area ere Cast iron with reinforced back 
RINE a ty weiss neo a Msararecb lars ataas oe A.R.A. 6-in. by 8-in. shank, with 
das 5 = ‘ 1%-in. by 6-in. key of O.H. steel. 
cation of these parts of the car are of small magnitude, aie whade by American Steel Foundries 
31; ’ : : RI 0:55. 5s0) 9 tabm tinh iat 9 who. 0 ra.6) ie estinghouse type -11- j 
formability played but little part in the selection of the 2. 6 cig i ana ads 5% 090 al Aluminum alloy specification 197-57 
alloy. In yield strength, the alloy in the half-hard tem- Dust guards.................-..:. Basswood | : 
? spel ; ie NII 6 26,i650:.6.:o:nc0sliswregierdiace 2% in. thick, O.H. steel 4 
per approaches 17ST, and since it does not depend on Paint, body.........00....s.s00e. Alcoa bronze powder in lacquer 
heat treatment for its physical properties, it is somewhat Sie "bearings. 222000000. Brietion type, Canton Car Company 
cheaper to manufacture. Its selection was therefore tek Cee EA a eee, eee een A.R.A. double coil arranged for 
x ; Dalman one level side frame 
influenced by its lower cost. Spring eee ree rage Mi in. = — 
With the exception of the brake-lever badge plate, "OTS S@88ME+---es- seer eens . Coupler carried ‘cast integral with 
; : T . , } } -H. steel wear plate. 
which was Cast In No. 43 alloy, the castings used in the NN 5 i) Sis a latina ibs biesa ews American Steel Foundry 
car body were made from No. 197-57 alloy. These Teuck bolster.......... Sete yer Cost oe with center plate cast 
. . inte; 
castings included: Front and rear draft lugs, bolster Truck frames.............-.2+0+-. Cast steel, Dalman 
; ? “4 < ¥ MOOUDTIMNE GOVICE. 2.20 cccccccccescs armer improved type 
center brace, side hearings, hopper to end floor sheet ES Seer ere A.R.A. contour, 850-lb. Southern 
I chilled iron 
i" Over BulbAngles ME eh aieeahs 6.5 whe Sind cis aes kee Cast steel 
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3 1 gignitsideWidth =. 7 tion of 10.6 tons of dead weight points to the savings 
| P| which can be accomplished through the use of the light, 
¢| strong alloys of aluminum. 
) The Underframe. 
q . . 
xSaigl The center sills are built up of plates and angles. 
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The web plates are % in. thick and the top flange angles 
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End elevation and half section at the bolsters 











connection, striking castings and push pole pockets. No. 
197-57 alloy was employed for these parts because of 
its strength and shock-resisting qualities. 

As important as weight reduction is in any type of 
railroad rolling stock, it was not the weight-saving 
characteristics of aluminum which prompted the use of 
the metal in the fabrication of these hopper cars. Here, 
the chemical properties of the metal warranted the use 






An end view of the car 
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Whiteomb Develops A 





Gas-Electriec Locomotive 


A a result of satisfactory experience with two 
smaller gas-electric switchers, the Chicago, Burl- 
ington & Quincy ordered, a few months ago, a 60-ton, 
450-hp. machine from The Whitcomb Locomotive Com- 
pany, Rochelle, Ill. This locomotive, recently delivered 
to the Burlington, was developed by Whitcomb with 
the co-operation of The Baldwin Locomotive Works 
and the engineering staff of the railroad in an effort 
to produce the most generally-satisfactory power unit 
for light switching, terminal and mixed-train work. 





View from operator’s position, illustrating high degree 
of visibility 


The locomotive is designed to develop a maximum 
tractive force of 40,000 Ib. and will be used eight 
hours a day (except Sunday) in light yard switching 
service at Nebraska City, Neb. It is also designed 


to operate at speeds up to 40 m.p.h. and will be used 
the other 16 hours each day in combination passenger 
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Whitcomb 60-ton gas-electric locomotive recently delivered to the Burlington 


Railway Mechanical Engineer 


Sixty-ton machine, developing 
40,000 tractive force, is adapted 
to light switching, terminal and 
mixed-train work — Its adapta- 
bility is demonstrated on the 
Chicago, Burlington & Quincy 


and freight service between Nebraska City and Payne, 
Iowa, a distance of six miles. The locomotive will 
be given necessary inspection and conditioning work 
once a week, on Sundays, during the period when no 
switching is required. It is anticipated that this loco- 
motive will perform the work formerly requiring at 
least the part-time use of three steam locomotives and 
crews. 


Demonstration on the Chicago-Aurora Division 


Before being delivered to its destination in Nebraska, 
the locomotive was given a demonstration test on the 
Chicago-Aurora division of the Burlington, the test 
being witnessed by about 90 railroad and supply-com- 
pany representatives who had been invited to attend. 
The demonstration took place Thursday, March 10, 
and comprised, first, a test in switching service at Clyde 
yard, Clyde, I1l., in which the Whitcomb locomotive 
was used for breaking up a time-freight train. This 
is a gravity yard in which the cuts of cars have to be 
pulled over a 1.25 per cent grade, being switched back 
into the yard over a 0.6-per cent grade. The first cut 
comprised eight cars of coal, or 650 tons, four switches 
being made. The second cut comprised 17 loaded cars 
of merchandise, or 798 tons, 14 switches being made. 
A total of 18 moves was made, handling 1,448 tons, in 
40 min. 

The second part of the demonstration consisted of 
operation of the gas-electric locomotive in main-line 
service with two passenger cars, or 120 tons trailing 
load, between Cicero, Ill., and LaVergne, 2.2 miles on 
straight, level track. During this run, a maximum 
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speed of 37 m.p.h. was attained, the maximum accelera- 
tion being 0.75 miles per hour per second. 

In the third part of the test, the gas-electric locomo- 
tive hauled a mixed train, consisting of two coaches, 
-two loaded coal cars and a caboose, a total trailing load 
of 275 tons, from LaVergne to Downers Grove, IIl., 
a distance of 12.1 miles with a gradually-ascending 
grade averaging about 0.25 per cent for 10 miles and 
a descending grade averaging 0.29 per cent the re- 
mainder of the distance. The maximum speed was 30 
m.p.h. on the ascending grade and 37 m.p.h. on the 
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Tractive-force speed curve for the Whitcomb gas-electric 
locomotive 


descending grade. The elapsed time from LaVergne 
to Downers Grove was 29 min., the average speed being 
25.0 m.p.h. 

On the run from LaVergne to Downers Grove, 25 
gallons of gasoline were used, the fuel consumption, 
therefore, being at the rate of 0.48 miles a gallon. 
Previous experience with this gas-electric locomotive 
in yard switching at Aurora, Ill., shows that, in such 
service, it consumes about 11 gallons of gasoline an hour. 


Description of the Locomotive 


The Whitcomb gas-electric locomotive is notable for 
rugged construction to meet railway requirements; ac- 
cessibility for inspection, repairs and operation; com- 





View illustrating accessibility of engine and generator 
unit for inspection and repairs 


pactness, simplicity and convenience of all controls, ex- 
cellent visibility from the dual-control stations ; freedom 
from noise, vibration and fumes, and conformity with 
all I. C. C. and A. R. A. requirements. 

As shown in the illustrations, all of the weight of the 
locomotive is carried on two swiveling fourwheel trucks 
which assure easy negotiation of relatively short curves. 
The locomotive weight is approximately 120,000 Ib. ; 
overall length, 40 ft. 6 in.; truck centers, 21 ft. 6 in.; 
and total wheel base, 28 ft. 2 in. Power is supplied 
by two Climax Blue Streak, eight-cylinder engines with 
6-in. bore and 7-in. stroke which can be operated at 
either 1,000 or 1,200 r.p.m., developing up to 225 hp. 
each. -Two Westinghouse 184-A-4 generators deliver 
power to four 562-E-6 heavy-duty railway motors. The 
gear ratio from the motors to the axles is. 19 to 58. 
A weighi-transfer compensation feature on the truck 
is provided to compensate for traction-motor and cen- 
terplate reactions when starting heavy loads so that one 
pair of wheels on each truck will not start spinning. 

Magnetos of the Splitdorf SS-8 type are used in the 
dual ignition system. Carburetors, two per engine, are 
employed in connection with Staynew air cleaners. 
Noise of the exhaust is effectively minimized by special 
Burgess mufflers and special stacks. 

The engine-cooling system comprises two Young sec- 





Westinghouse air compressor independently driven 
by Ford Model A engine 


tional-type radiators, cooling both main engines, and 
an independent radiator for the air-compressor engine ; 
these radiators are connected through a comingling 
tank. The radiator shutters are air operated. 

An air-pressure fuel system is provided, with auto- 
matic-control apparatus in the cab. The 300-gal. fuel 
tank can be filled from either side of the locomotive 
and has safety filler caps. 

The storage battery is of the Exide Ironclad EPT-13 
type ; 16 cells, 32 volts ; 300 amp. hr. ; mounted in a lead- 
floored and wood-lined compartment beneath the cab 
and readily accessible from the outside. 

Complete duplicate centralized-control stations are 
provided at diagonally-opposite corners of the cab for 
right-hand drive in either direction. The engine throttle 
is combined with electro-pneumatic remote control for 


' operating the motors in series, parallel and shunted 


field positions. The trucks have Commonwealth frames 
with integral bolsters and end members, double drop 
equalizers forged out of the solid, semi-elliptic leaf 


(Concluded on page 141) 
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HE Michelin Company, automobile tire manufac- 

turers in France, began a series of experiments 
in 1929 with the objective of adapting pnuematic tires 
to a light type of motor car to be operated on rails. 
As the result of these experiments a pneumatic tire of 
of suitable profile mounted on a disc wheel, the rim 
of which includes the necessary metal flange, was de- 
veloped and applied to nine successive types of rail 
motor cars. The last of these cars was designed to seat 
24 passengers. With an unloaded weight of 9,630 Ib., 
it was designed for a useful load of 4,760 Ib., includ- 
ing passengers and hand baggage. It is carried on five 
axles three in the front or power truck and two in the 
idler truck at the rear. To prevent the flange from in- 
terfering with rail-joint fastenings in case of deflation 
of the tires while in service, a rigid ring of wood or 
bakelite is attached to the steel rim of the wheel pro- 





Dimensions and Weight Distribution of the 
Budd-Micheline Rail Car 


Dimensions: 


ee ae A ae” ee 40 ft. 8% in. 
Pe ee rec rear eet ers ener eee 8 ft. 9% in. 
ES odin ng danac tees saaae Abas ae 8 ft. 6 in. 
Pe ere re ene ey er eee 10 ft. 10% in. 
Length of passenger compartment................. 26 ft. 8 in. 
Length of engine room and baggage compartment.... oh: 7 mM: 
EE, PN IE oak. ok kok saber eoaaws po 5.40% 6 ft. 4 in. 
Distance between truck centers ...........2eeeeeee ac: © im. 
5 | RRS AR ae nee re ae ee Cree 30 in. by 3 in. 
nS OOO OT ET OOS TO EE TE 40 
I I 2, oSrcs ras cs bors ars xb hare Wasa th Remo g eae 1,500 ib 
Weights: 

Ne aa hice 51s Se ARENA Ries ee Eee ee oe 6,341 Ib 
ee On re re ORE Oe te hee 1,600 Ib 
NN 55.0) og varie ce cahsbighnia as anana: te capa Ses Toe 2,879 lb 
I S556 ini a Toso bo arasig fo gyesaiedin Seal aa ace s0n a ele 1,931 lb. 
MIEENEERD GQUMOG coco Sk aca.c sco. noieisw-n WA 9 blasts’ 797 |b. 
Pi here sees hoe ee ts tees ier Lui ce ee ois Aiea 13,548 Ib. 





jecting into the inner tube space within the tire casing 
so that 'the reduction in the radius of the wheel in case 
of deflation does not exceed % in. ,.The diameter of 
the tire is relatively small being limited by the width 
of the head of the rail on which it is designed to run. 
The rubber tires are inflated to a pressure of 85 Ib. 
per sq. in. ; 

The development of vehicles of this type was under- 
taken in the belief that the service which they can ren- 
der would be sufficiently attractive, particularly with re- 


April, 1932 


Stainless - Steel Car Weighs 
Less Than Seven Tons 


The Budd-Micheline rubber-tired rail car 


Railway Mechanical Engineer 137 


Structure of unique design is 
carried on steel-flanged wheels 
with pneumatic-tire treads— 


The body is over 40 ft. long 
and seats 40 passengers 


spect to smooth riding qualities, and that the cost of 
operation would be low enough to permit schedules 
of sufficient frequency to bring a profitable amount of 
traffic back to branch line railroads. The Micheline 
car demonstrated its ability in France to operate suc- 
cessfully on standard gage railroad track on 8.5 gal- 
lons of gasoline per 100 miles, the high factor of ad- 





The rubber-tired power truck equipped for electric drive 


hesion of pneumatic tires on steel rails (about three 
times that of steel tires on rails) permitting rapid ac- 
celeration: and braking deceleration. 


The Budd-Micheline Rail Car 


Observing the operation of this car in service, offi- 
cers of the Edward G. Budd Manufacturing Company, 
Philadelphia, Pa., became interested in the possibilities 


for light branch-line service in this country where 
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The stainless-steel frame during construction 


trains in single-car units would meet the requirements, 
of a combination of rubber tires with a car body in the 
construction of which the high strength of stainless 
steel could be utilized to secure hight weight. 

Unlike the Micheline rail car developed in France, 
the Budd-Micheline rail car conforms to customary 
railroad practice in the general arrangement of the 
car body and its relation to the trucks. The car has 
a length of 40 ft. 8% in., a width of 8 ft. 934 in., and 
is 10 ft. 1044 in. in overall height above the rail. It 
has seats for 40 passengers and an unloaded weight of 
13,500 Ilb—about 340 Ib. per passenger seat. It is 
carried on two six-wheel trucks and is designed for 
operation in one direction only. 

The power truck was originally designed for eletcric 
drive, with the motor supported under the bolster cross- 
member of the frame with its armature shaft on the 
longitudinal center line. Shafts equipped with universal 
joints, one from each end of the motor, extend to the 


The power truck with wheels removed showing the arrangement of the rubber springs 


worm-driven differentials on the two outside axles. 
The details of the drive follow automotive practice. 

The truck frame is a riveted structure of low car- 
bon steel in which no provision for lateral movement 
has been made. It consists essentially of the two side 
frames and the bolster cross-member which are com- 
bined in a single rigid structure. The car body is car- 
ried on the truck by a conventional type of center plate 
and side bearings. 

The truck frame is supported on each axle with two 
pairs of rubber block springs, each pair of which is set 
on a yoke suspended from the axle housing. Each 
rubber spring is made up of four short rubber cylin- 
ders or “doughnuts” acting in series and separated by 
steel discs. A reaction or snubbing spring comprising 
a single cylindrical block of somewhat more resilient 
rubber than is used in the load-carrying spring is in- 
serted below the yoke under each of the load-carrying 
springs and is held in place by a bottom tie bar ex- 
tending under all three axles and rigidly secured to 
the truck side frame by bolts which pass down through 
the centers of the spring sets. | 

The wheels are of the removable disc type, the tire 
tim and steel flange being formed integral with the 
disc. The tires embody an adaptation of the Michelin 
principle, although they differ considerably in their 
construction from those developed by Michelin in 
France. Instead of employing a rigid ring within the 
casing to limit the amount of collapse in case of de- 
flation, the inner wall of the casing has been thickened 
under the tread so that under load it is separated from 
the rim by about 1 in., thus limiting the maximum re- 
duction of radius to that amount should the tire col- 
lapse. These tires are 30 in. by 3 in. and, inflated to 
85 Ib. pressure, will each carry a maximum load of 
about 1,500 lb. They are designed with smooth treads 
which, under load, are approximately flat in section. 

Brakes are applied on all wheels. The service brakes 
are of the hydraulic, internal expanding type and are 
installed on the wheels of the two outside axles of 
each truck. They are operated by the Bendix-Westing- 
house air brake. A manually operated mechanical 
emergency or parking brake, also of the internal ex- 
panding type, is installed on each of the wheels on the 
center axles of the two trucks. 


Adapting Stainless Steel to Structural Design 


The most interesting and unusual feature of the car 
is the structure of the underframe and body. This 
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structure, together with the outside sheathing, but ex- 
clusive of the roof sheets, is built entirely of stainless 
steel and weighs only about 2,800 Ib. 

This alloy, which contains 18 per cent chromium and 
8 per cent nickel, is well known for its rust resist- 
ing qualities which are so complete that the metal re- 
tains its bright surface under atmospheric and salt 
spray exposure indefinitely. Its tensile strength of 
180,000 Ib. to 200,000 Ib. and high elastic limit, which 
runs to 160,000 Ib. per sq. in., combined with satisfac- 
tory ductility and freedom from corrosion, suggested 
the possibility of adapting it to structural use in shapes 
with thin sections as a means of reducing weight. 

The difficulty, however, was in finding a satisfactory 
means of joining sheets only a few thousands of an 
inch in thickness. The use of rivets soft enough to 
work is impracticable because of the lack of sufficient 
bearing area. Ordinary welding processes were 
unsatisfactory because the heat treatment of the metal 
surrounding the welds changed its molecular structure, 
destroying both its rust-resisting characteristics and its 
strength. The Budd Company has developed and 
patented a spot-welding process which has overcome 
this difficulty. This process, known as the Budd “Shot- 
Weld” system, in principle, controls the time within 
which the weld is made within limits which do not 
permit the sheets to be heated by conduction to a tem- 
perature above the critical point. The range of time 
within which the process is applied varies from a maxi- 
mum of a hundredth of a second to a minimum of a 
thousandth of a second and is short enough to prevent 
a change in the molecular structure of the metal even 
through a section of the weld itself. 

The welded spots produced by this method, which are 
about % in. in diameter, develop a shear value of 1,250 
lb., and the machines developed for the application of 
the process are designed automatically to indicate and 
record the quality of each weld. As the welds are 
made a series of parallel lines are drawn across a pa- 
per tape which is automatically fed forward as each 
weld is made. The length of each line is proportional 
to the energy delivered through the weld of which it 
forms the record. Should the amount of energy fall 
below that required to effect a satisfactory weld, a 








Interior of the car, looking toward the rear 


gong in the welder audibly calls the attention of the op- 
erator to that fact. In this way the operator has a 
constant check on the correctness of his work. The 


welds are performed at low voltages with high current 
values. 


The Body Structure 


The entire frame of the car is built up of special 
structural sections, the material in which is .030 in. in 
thickness. These members are formed by cold pressing 
and spot welding by the Budd process, each being es- 
sentially of full box section with the flat surfaces of 
the thin metal stiffened against buckling under com- 
pression loads by corrugations. 

A section of a typical compression member used in 





A portion of the truss side frame—The welds in the built-up members may be clearly seen 
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the trusses, 16 in. in length, tested to destruction as a 
column, failed under a load of 35,000 lb. This section 
weighed 3014 oz. A similar 16-in. section of a ten- 
sion member, weighing 22'4 oz., similarly tested to de- 
struction, loaded as a column, failed at a load of 24,000 
Ib. Both sections failed by buckling, the welds in each 
case remaining:intact where the failure occurred. 

The main load-carrying members are built in the 
form of Pratt trusses, 23 in. deep, which form the side 
members of the underframe. The tops of these trusses 
are at the floor level. The crossties are also built up of 
top and bottom chords and verticals. In this case, how- 
ever, the diagonals are replaced by .009-in. sheets cor- 
rugated diagonally to overcome the tendency of the 
thin sheets to rattle. Transverse diagonals extend from 
the bottom chord of the side trusses to the bottom of 
the transverse members. 

The design of the car-body frame utilizes essentially 
the same elements as are common in conventional steel 
passenger-car design. It consists of side posts and 
carlines which are telescoped and welded together to 
form single continuous units from side sill to side sill, 
with longitudinal members at the window ledge and at 
the top and bottom of the letter board, together with 
several longitudinal spacers or purlines set in between 
the carlines. The body posts extend down outside the 
side trusses of the underframe for their full depth and 
are attached to both the top and bottom chords. 

The outside sheets are made up in pressed concave 
units of .009-in. metal. These pressed units are welded 
together at their internally projecting flanges and are 
welded to clips at each side post, the arrangement being 
such as to permit the sheets to adjust themselves to the 
deflection of the frame structure without noticeable 
warping or weaving of the exterior surface. They per- 
form no load-carrying function. 


The roof sheets of this car are of aluminum alloy 


and are attached to the frame members with rivets. 
These are practically the only rivets used in the car- 
body structure. 

The base of the car floor is of plywood, over which 
has been applied a cork surface. Methods of form- 
ing thin sheets of stainless steeh to serve as a light, stiff 
floor base are being developed at the present time, but 
were not sufficiently well along to be incorporated in 
this car at the time it was built. 

The interior of the car body below the windows and 
the ceilings, extending down to the tops of the windows, 
are finished with Micarta panels backed with a sponge- 
rubber insulation. The windows, which are of non- 
shatterable glass, are set permanently in place, with no 
provision for opening, and are dust tight. Positive pres- 
sure ventilation is provided, fresh air being brought in 
through the sides of the car near the front end and de- 
livered through ducts which extend along the sides 
under the seats. The air drawn into the car passes 
through compact tubular heaters, one of which is placed 
under the window at each side of the car at the rear 
of the engineroom and baggage compartment. Heat is 
supplied by Pyrofax gas, the hot products of com- 
bustion passing up through the tubes of the heater which 
are surrounded by the air as it passed toward the ducts 
through which it is delivered to the interior of the car. 
Ducts with outlets through the roof carry the products 
of combustion outside the car. . For cooling in summer 
the use of Dry Ice in the heaters is contemplated. 

To provide for wiring, lighting and ventilators, a duct 
dropped below the ceiling extends throughout the length 
of the passenger compartment of the car. Grille open- 
ings in the sides of this duct lead to suction ventilators 
through the center line of the roof, some of which 
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are equipped with electric fans and the others of which 
are of the suction-ejector type. 
Lighting 

The interior of the car is lighted by thirty 21-candle- 
power, 6-volt automobile headlight lamps connected in 
groups of five in series. Two of these lights are 
mounted over the rear platform and the remaining 28 
are placed at regular intervals in parabolic reflectors 
set flush in the sides of the overhead ventilating duct. 
The light is projected horizontally and strikes the 
curved surface of the ceiling from which it is diffused 
and reflected downward. The effect is pleasing and 
novel. Illumination on the reading plane is 1% foot- 
candles. Power for lighting is supplied by a 150-watt 
32-volt generator driven from the engine crank shaft 
by a double V-belt and operating in conjunction with a 
300-amp-hr. airplane type storage battery. The same 
power plant also supplies markers and a standard 250- 
watt headlight. . 

The seats, designed by the builders of the car, are of 
the double bucket type and are non-reversible. Each 
double seat complete with cushions weighs about 34 Ib. 
The frame is of steel tubing arid the cushions are filled 
with rubberized hair. 


The Power Plant 


When the car was built a Diesel-electric power plant 
was installed. The engine and generator set were 
placed transversely at the front end of the car utilizing 
the space enclosed by the frame trusses below the car 
floor. To equalize the weight, the power truck was 





Front end of the underframe during construction 


placed at the rear end of the car. The engine was a 
three-cylinder, two-cycle Junkers type, designed by the 
Budd Company engineers to develop 90 hp. This power 
plant was considered sufficient to develop speeds of 45 
miles an hour. The use of electric transmission with a 
power plant of such small capacity, however, involved 
a considerable amount of unnecessary weight and trans- 
mission loss and the Diesel-electric power plant was re- 
moved to equip the engine with a mechanical transmis- 
sion. While this work was under way a gasoline engine 
and gear-shift transmission was removed from a Chrys- 
ler Imperial model automobile and installed in the en- 
gineroom of the car, with the crank shaft in line with 
the longitudinal center line. The output end of the 
transmission and the drive shaft connecting the two 
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power axles of the front truck were equipped for chain 
drive. This engine, which develops considerably more 
power than the Diesel with less transmission loss, has 
driven the car at speeds of over 60 miles an hour and, 
on relatively level track, has demonstrated its ability 
quickly to accelerate the car with full load to speeds of 
over 50 miles an hour. 

This car has made a number of demonstration runs 
over the Reading freight line from Nicetown (Phila- 
delphia) to Bridgeport, Pa. Its operation is remark- 
able for the absence of noise and vibration and for the 
smoothness with which it moves around curves at high 
speed. It rides smoothly through switches and cross- 
overs and there is little evidence of more than occasional 
flange contact with the rail. Because of the high factor 
of adhesion it is said that the car can be stopped from 
60 miles an hour in 400 ft. 

To provide for the operation of signals two pairs of 
spring-loaded contact shoes in sliding contact with the 
rail, one pair at each end of the car, have been in- 
stalled. The shoes in each pair are cross-connected 
with an electrical conductor. 


Whiteomb Develops a 
Gas-Electrice Locomotive 


(Continued from page 136) 


springs, Fafnir Melcher roller bearings and Standard 
Steel Works rolled wheels and axles. American Steel 
Foundries Simplex unit-cylinder clasp brakes are used, 
with Westinghouse 6-ET equipment and deadman con- 
trol. Each truck carries two air-brake cylinders 





View of locomotive truck showing motor mounting and 
application of Simplex Clasp brakes 


mounted on the truck frame, thus eliminating all foun- 
dation brake rigging (except hand brake) and leaving 
the underside of the locomotive unusually clear for 
maintenance. 

The underframe, which is built of riveted and welded 
structural members thoroughly braced and reinforced, 
is exceptionally strong and rigid, and at the same time 
light in weight. The center sill is built to comply with 
A. R. A. buffing-load requirements. The bolsters, side 
sills and end sills are so designed as to permit the entire 
locomotive to be supported on diagonally opposite jack- 
ing pads without damage and without perceptible dis- 
ortion. 

Each power plant, consisting of engine and genera- 
‘or, rests on a cast-steel unit bedplate, which is securely 
bolted to the center sill and is arranged to give ready 
accessibility to all working parts. 

he entire locomotive has been designed with ac- 
cessibility in mind. The hoods are roomy enough to 
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One of the control stations in the locomotive cab 


permit work to be done around the engines, and they 
have large swinging doors suitably located, and exten- 
sion-light outlets within. The Westinghouse RVW air 
compressor, independently driven by a Ford Model-A 
engine, is beneath the cab, reached both through a trap 
door in the floor and through an outside door in the 
sidewall of the cab which exposes the whole assembly 
at a convenient height to be serviced from the ground. 
The compressor has a capacity of 75 cu. ft. per min. 
and operates at 870 r.p.m. against an air pressure of 
100 lb. per sq. in. 

The cab has been designed especially for the comfort 
and convenience of its single occupant, and is small 
and compact, but uncluttered. It is insulated from heat 
and cold, carpeted with heavy linoleum and provided 
with two automotive-type hot-water heaters connected 
to the compressor engine. Clear-vision windows, of 
shatter-proof glass, are equipped with an automotive 
window wiper at each control station. Instrument lights 
in the cab are arranged to provide general illumination 
when desired. Pyle National headlights are installed. 
one at each end of the locomotive. 


Special Equipment 


Friction draft gears are of the Miner 22-XB type 
with cast-steel coupler yoke and National swivel-butt, 
top-operating engine pilot couplers, having 6-in. by 6-in. 
shank and 11-in. solid knuckles. The combination foot- 
boards and pilots at the ends are adjustable to permit 
coupling two locomotives together. 

Four sand boxes of 5 cu. ft. capacity each, and 
Graham-White self-cleaning air sanders provide for 
sanding the drivers for movement in both directions. 
Other accessories include a Westinghouse dual air 
whistle, internal bell ringer, fire extinguisher, etc. 

The locomotive is lacquered inside and outside, except 
the truck, underframe and running gear, which are 
painted with locomotive black. 
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Use of Emulsified Oil 


For Steam Locomotives 





By Dr. S. Matsunawa* 


Herein the author describes emulsi- 
fied oil, a mixture of lime water and 
cylinder oil, which has been used 
successfully on the Japanese State 
Railways for lubricating valve cham- 
bers and cylinders of locomotives 


Emulsified oil (40 
per cent lime water 
and 60 per cent oil) 


magnified 200 times 


URING the past three years the Japanese State 

Railways have been conducting extensive experi- 
ments with emulsified cylinder oil. The use of emulsi- 
fied oil was first considered when the ordinary types 
of cylinder oil for superheated-steam locomotives re- 
sulted in the coating of piston-valve rings with carbon 
and oil deposits, causing them to stick after two weeks 
of service. With the use of emulsified oil, it has been 
found that the piston-valve rings do not stick for at 
least five weeks and the sticking after this period is 
very slight. The table, showing a chemical analysis of 
carbon and oil deposits taken from the piston-valves 





Chemical Analysis of Carbon and Oil Deposits Taken from 
the Piston Valves of Two Locomotives 


Polymerized 

oil and other 

inflammable SiOs, Fe2Os, CaO, Cu, 
substances Per Per Per Per 


Type of Cylinder 
Per cent cent cent cent cent 


Locomotive __ oil used 

- -y- 

or super- 
heated steam 
locomotives 85.77 1.79 11.51 0 0.15 


a yn 
or super- 
heated steam 
locomotives 91.15 2.11 13.74 0.94 0.18 


(Ordinary, 

for super- 

heated steam 

locomotives 66.17 2.54 29.39 0 0.17 


yo 
or super- 
heated steam 
| locomotives 66.91 2.88 29.51 0.53 6.16 
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of locomotives using ordinary cylinder oil and emulsi- 
fied oil, reveals a close resemblance between the two, 
which suggests that there is no great difference in the 
lubricating property of the two oils. The emulsifica- 
tion of cylinder oil is effected by dropping saturated 


* Dr. Matsunawa is chief of the research office, Japanese Government 
Railways. 
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lime water slowly into cylinder oil at 20 deg. C. (68 
deg. F.) and by stirring the mixture until the lime 
water forms 40 per cent of the total. One of the il- 
lustrations shows this mixture magnified 200 times. 
When emulsified liquids were first prepared by merely 
mixing cylinder oil with lime water, it was found that 
oils having an asphalt base would remain in an emulsi- 
fied state longer than those having a paraffin base. 





-95 


Liter Per 100 Kilometers 


(1929) 


Chart showing the average consumption of cylinder oil per 
100 locomotive kilometers—Note the drop beginning July 1, 
1929, when emulsified oil went into general use—The best re- 
sults obtained with emulsified oil have been 50 miles per pint 


From the fact that the emulsification was effected more 
readily with oils of asphalt base, it was gathered that 
something in the asphalt or bituminous compounds re- 
maining in the oil acted as a protective colloid. It 
was determined that this substance is Petrolen, the 
chemical composition of which is unknown but which 
can be isolated by placing the bituminous compound in 
benzine, the Petrolen dissolving in the latter. 
Although it is not necessary to add this protective 
cofloid to oils having an asphalt base, because it is al 
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ready a part of the base, it has been found that it ac- 
celerates the emulsification of oils having a paraffin 
base and that it prolongs its emulsified state. The il- 
lustrations at the foot of the page show the gradual 
separation of oil and water particles in oils of a paraffin 
base and the character of the same oil when emulsified 
by adding Petrolen. It has been found that by adding 
Petrolen, oils can be kept in a state of emulsification 
for periods ranging from three months to one year. 

When emulsifying cylinder oil, the proper quantity 
of high-strength Petrolen is dissolved in it. A limited 
quantity of oil so prepared is mixed with the oil to be 
emulsified and the mixture is stirred. Finally, the 
saturated lime water is dropped into the oil and is 
stirred, the lime water forming about 40 per cent of the 
total volume of the mixture. Petrolen should form 
about one per cent of the volume of the mixture, al- 
though this to some extent, depends upon the relative 
difficulty of emulsifying the oil. 

Emulsified cylinder oil was first used on superheated- 
steam locomotives and tests indicated that it effected 
considerable economy and that it had no detrimental 
effect on the wearing parts of the valves, pistons and 
cylinder walls. It was then tested on saturated-steam 
locomotives and found to be satisfactory. On July 1, 
1929, the use of ordinary cylinder oil was abandoned 
and emulsified oil used exclusively for both super- 
heated-steam locomotives and saturated-steam locomo- 
tives. The chart shows the decrease in liters of oil used 
per 100 locomotive kilometers and the economies ef- 
fected after the adoption of emulsified oil in July, 1929. 
Since that date emulsified oil has been used on 2,250 
superheated-steam locomotives and 1,600 saturated- 
steam locomotives. 

The average consumption of emulsified oil per 100 
locomotive kilometers on test runs during the last six 
months of 1928 was .795 liters, which is the equivalent 
of 74 miles per quart. In 1929 the average consump- 
tion dropped to .732 liters per 100 locomotive kilometers, 
the English equivalent of which is 80.4 miles per quart. 
During the first six months of 1930, the consumption 
of the oil per 100 locomotive kilometers averaged .588 
liters, which is the equal of 100 miles per quart. 

Ordinary hydrostatic or mechanical lubricators can 
be used for feeding the emulsified oil to the cylinders 
and valve chambers. Emulsified oil has recently been 
used for lubricating rotating and reciprocating parts of 
shifting locomotives with such results that the extensive 


use of the oil for this purpose is now being con- 
templated. 





Left: 
oil at 





Above: The stirring mechanism for mixing the lime water 
and oil—Below: The stirring tank complete 
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Microphotographs of the state of emulsification of a paraffin-base oil immediately after mixing—Center: The same 
the end of a few weeks showing the gradual separation of the oil and water—Right: The same oil emulsified with 


the addition of Petrolen, a compound found in oils of asphalt base 
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Researeh Needed in Railroad 


Lubrication 


An informal conference, sponsored by the Railroad 
Division and the Sub-Committee on Lubrication Engi- 
neering of the Petroleum Division, American Society of 
Mechanical Engineers, was held in the. Engineering 
Societies building, 29 West Thirty-Ninth street, New 
York, Friday, February 19. Eliot Sumner, assistant to 
the general superintendent of motive power, Pennssyl- 
vania, Philadelphia, Pa., presided. C. M. Larson, su- 
pervising engineer, Sinclair Refining Company, New 
York, led the discussion of the problems from the 
viewpoint of the lubrication engineer; H. E. Brunner, 
chief engineer, SKF Industries, New York, and T. V. 
Buckwalter, vice-president, Timken Roller. Bearing 
Company, Canton, Ohio, discussed the problems of 
lubrication from the standpoint of the design of loco- 
motive roller bearings, and C. E. Barba, mechanical 
engineer, Boston & Maine, North Billerica, Mass., spoke 
on the problems of lubrication from the standpoint of 
railroad operation. 

At the suggestion of William F. Parish, consulting 
lubrication engineer, New York, a resolution was 
adopted recommending that a committee be appointed 
from the Railroad and Petroleum Divisions to investi- 
gate and recommend a program of research on the prob- 
lem of railroad lubrication. 


Engineering Problems of 
Locomotive Lubrication 


By C. M. Larson 


In the days when railroad equipment lubrication con- 
tracts were made on a mileage guarantee basis, the gal- 
lonage was controlled mainly by one oil company. The 
types of equipment, as well as lubricants, were stand- 
ardized and few. Heavy oils were sparsely furnished 
to reduce costs of lubrication to.a minimum. Repairs 
and fuel costs were carried in separate accounts and 
were not thought to be inter-related with lubrication. 
Hot-box records on freight train cars were considered 
excellent if they exceeded 50,000 miles per hot box and 
100,000 miles for passenger cars. 

Since then car-journal bearings and methods of pack- 
ing boxes have changed but little, although the mileage 
per hot box, both for passenger- and freight-train cars, 
has increased many fold. Steam locomotives have be- 
come much larger as indicated by tractive forces of 160,- 
000 Ib. Many appliances, such as centrifugal pumps, 
stokers, turbo-generators and boosters, the lubrication 
problems which were formerly met with only in sta- 
tionary power plants, are now part of these locomotives. 

Today, oil companies holding equipment contracts 
number upwards of 20 and as many as four or five 
share the gallonage of a single road. Specialization has 
been carried to such extremes that as high as 21 differ- 
ent oils are recommended for the lubrication of a pas- 
senger-car train and its locomotive. Now, on top of 
this comes a new and intricate type of motive-power 
plant in the gas and gas-electric cars, and the Diesel- 
electric locomotive. 

Many railroad companies have installed self-propelled 
rail-motor cars to take the place of steam trains for 
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Many phases of railroad-lubri- 
cation problem discussed by 
equipment manufacturers, oil 
producers and railroad men at 
informal conference sponsored 


by the A.S.M.E. 


local main-line and branch-line service, and the use of 
this class of equipment is being rapidly extended. Gas 
or gas-electric self-propelled raitmotor cars operate in 
most exacting and severe service, because time sched- 
ules must be met and the cars must go on hour after 
hour without failure for many days at a time. Due to 
the strains and stresses in operation, manufacturers 
have developed highly specialized engines and equip- 
ment to obtain long life and freedom from failures in 
service. Tendencies of self-propelled motor-car sched- 
ule speeds are upward and the passenger-train ton-miles 
are constantly increasing so that there is a demand upon 
the engine designers and manufacturers to build better 
and more powerful engines. 

Gas and gas-electric rail-car train-operating efficiency 
has been very low at times with different railroads and 
the lubricants have born unjustly their share of the fail- 
ures many times. Statistics show, however, that where 
lubrication delays have occurred they can be traced to 
untrained organizations, to mechanical defects, and to 
improper lubricants, or to improper methods of applica- 
tion. 


Rail-Car Maintenance Needs To Be Organized 


To efficiently lubricate gas and gas-electric rail cars, 
the training of the operator, maintainer and back-shop 
repair man is of utmost importance, just as it is :n the 
handling of a steam locomotive. Until this organization 
is perfected to follow standard practices, troubles due 
to excessive dilution, improperly reclaimed crankcase 
oils, high oil consumption and burned-out bearings will 
exist. Also, with an organization not fully equipped 
with modern automotive shop equipment to service these 
gas cars, lubrication troubles will be prevalent. 

One of the main complaints is that of high lubricating 
oil consumption of the engine. A survey of this phase 
shows that on the same make and size of car the con- 
sumption varies from 3§ to 200 miles per gallon where 
gasoline is used for fuel. The mechanical condition of 
the engine is largely responsible for this, because wide 
variations on the same road using the same oil under 
similar conditions are found to exist. In such in- 
stances, low piston-ring tension due to wear or fatigue; 
excessive cylinder or piston clearances due to scores, 
wear or both; cam-shaft and connecting-rod bearing 
clearances exceeding upper-limit tolerances caused by 
wear or mechanical adjustments, distorted cylinder 
liners following renewal or insufficient running-in time 
at lower revolutions per minute prior to placing in 
service under maximum loads, make for poor piston seal 
and result in high oil consumption. 

The higher the engine speed the more oil will be 
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consumed over a given mileage. Also, the hotter. the 
crankcase oil becomes, the more oil gets by the pistons. 
On the contrary, the colder the engine runs below 150 
deg. F., jacket water temperature, the more dilution 
finds its way into the crankcase, necessitating more fre- 
quent crankcase draining. Difficulties in maintaining 
proper carburetion and ignition timing also increase 
dilution percentages. Where gasoline is used for fuel, 
the draining of the crankcases is largely affected by the 
amount of oil capacity. In the units having 30 gal. in 
the circulating system, 4,000 miles between drainings is 
recommended, whereas on the units with 15 gal., 2,000 
miles is advocated. Where distillate is used for fuel, 
draining periods should be reduced to 400- to 500-mile 
increments. On the average, for maximum lubrication 
satisfaction and minimum oil consumption, the viscosity 
of the engine oil should be 90 to 105 sec. Saybolt at 210 
deg. F., for engines burning gasoline; 110 to 135 sec. 
Saybolt at 210 deg. F. where distillate is used for fuel. 
High Navy work-factor-test oils are needed to reduce 
sludge to a minimum so as to give maximum mileage 
between draining periods. 


Loss of Oil Circulation Cause of Many Complaints 


Next in line of complaints are those registered as 
burned-out bearings and scored cylinders. Loss of oil 
circulation registers the most hits. In several gas- and 
oil-electric jobs this low rate of oil circulation was 
caused by the use of oils having poor pumpability at 
low winter temperatures. Either high pour oils or high 
viscosity oil at low temperatures, or both, cause too low 
a rate of oil circulation so that the surfaces to be lubri- 
cated are starved and failure or excessive scuffing 
occurs. Sludge accumulations on the oil strainer 
screens caused by unstable oil or infrequent cleaning 
have also brought about foaming so that the oil rate or 
circulation was reduced to destructive proportions. 

Reclaimed oils are also a source of trouble. Due to 
the use of excessive amounts of acid or neutralizing 
chemicals in reclaiming processes, oil sludge and gummy 
deposits build up rapidly in the oil-feed pipes so that 
mechanical failures occur rapidly and with little warn- 
ing. Over chemically treated reclaimed oils absorb 
moisture readily and oil emulsions also render the lubri- 
cation faulty. Excessive dilution caused by missing 
spark plugs or, in the case of distillate, where the per- 
centage of dilution reaches 50 per cent in 500 miles, the 
viscosity is reduced below the safe limit of oil-film 
load-carrying capacity and proper piston seal. Such 
diluted oil should be reclaimed under vacuum, using a 
temperature on the oil of 500 deg. F. where gasoline is 
used for fuel and 625 deg. F. where distillate is burned. 

Numerous were the cases of no oil circulation caused 
by the oil-pump shaft breaking or the by-pass spring 
being weak, so that the rate of oil circulation was ruin- 
ous to bearings and cylinders. Cylinder heads run hot 
because the water passages are blocked by core wires. 
The hot heads make the engine rough and excessive 
{uel knocks have to be absorbed by the wrist pins and 
crankshaft bearings so that the oil film is taxed to a 
greater degree than necessary. Poor rate of circulation 
is also found in overhauled engines, because of poor 
workmanship and especially where the bushings are not 
scraped to their respective bearings, and a mandrel is 
used for fitting instead of the crankshaft. Motor oils 
are available today which are correct for good pumpa- 

ility at low and high temperatures, have high film 
Strengths, maximum stability against evaporation, 
sludge, carbon and gum, and give 4,000 or more miles 
‘tween crankcase drainings—the best that money can 
make—but such oils are inadequate when the pump de- 
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livers insufficient oil, dilution is excessive, reclamation 
processes are faulty, crankcases are never flushed or oil 
screens ever cleaned, and the standard practices of 
maintaining are let fall below par. 

Transmission and main-axle gear cases of gas cars 
are difficult to make oil tight. Main-axle gear cases in 
numerous instances do not have vents properly screened 
so that the propeller shaft acts as a pump suction ele- 
ment and pressures of two to five pounds build up in 
the case. These pressures are sufficient to blow out 
the axle lubricant retainers and the gear lubricant as 
well. To reduce this excessive leakage a gear lubricant 
of 1,000 sec. Saybolt viscosity at 210 deg. F. is used. 
This gear lubricant is far in excess of any S.A.E. trans- 
mission and rear axle lubricant viscosity number, as it 
has a Saybolt viscosity greater than 500,000 at 100 deg. 
F. This same heavy gear lubricant is used in the gear 
cases of gas-electric cars, as well. In the latter it is 
hard to maintain satisfactory level, that of just having 
the gear teeth dip into the lubricant. Dirt gets into the 
housings, mostly through filling operations, and this 
contamination eventually leads to lubrication failures. 

There have been some defects reported in respect to 
roller bearings used in connection with gas rail cars. 
The rollers crystallize and pieces flake or chip so that 
scoring of the race takes place. This may be due to 
shocks being transmitted to the axles or to poor track 
joints. It is not definitely known whether lubrication 
can help or cure this condition. Roller bearings have 
also been reported as noisy. It might be that lubrica- 
tion can somewhat affect this. Comparison of regular 
car journal bearings shows that the plain bearings give 
far better mileage without failure than the guarantee 
for roller bearings. It is also reported that additional 
work is involved with roller-bearing equipped jobs when 
changing bearings or wheels. Formerly two grades of 
oil and one of grease were recommended for the differ- 
ent makes of roller bearings, but standardization is 
being built around A.R.A. winter car oil characteristics. 


Gas and Gas-Electric Rail Cars 


Comparing the service rendered and the economy of 
the self-propelled rail motor cars, much can be said in 
their favor. When it is possible to get 11,000 miles 
per month out of such cars to obtain 150,000 miles or 
more between overhauls when operating, maintenance 
and overhaul costs considerably under that of steam 
locomotives and to replace two locomotives with a gas- 
electric car, then the lubrication problems of these cars 
mentioned by the writer become mere trifles in magni- 
tude, yet they are aggravating to say the least. 


Standardization 


The need for standardization in lubricants for rail- 
way equipment and rolling stock is readily seen when 
the different types of lubricants used in other industries 
on similar appliances are taken into consideration. 

Take, for instance, the air end of the steam locomo- 
tive air compressor. For these air cylinders, oils in 
service range from a light engine oil of 43 sec. Saybolt 
at 210 deg. F. to valve oils of 220 sec. at 210 deg. F. 
and from greases of aluminum stearate and spindle oil 
to rod-cup grease dissolved in water. Surely service 
conditions and air-compressor design do not warrant 
variations in lubricants of this magnitude. 

The recommendation of lubricants for roller bearings 
on car journals at one time approached the air-com- 
pressor situation in that one manufacturer recommend- 
ed winter car oil, the second a mineral valve oil, the 
third a bearing grease, and the fourth an S.A.E. 40 vis- 
cosity number motor oil. 
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A.R.A. summer car oils are still too high in viscosity 
and the need for an all-year oil is much in demand, yet 
no such product is commercially available under existing 
bearing tolerances and insufficient bearing surface 
finish. 


Forced Feed Lubrication of Driving Journals 


Several attempts have been made to lubricate the 
driving journal bearings of steam locomotives with 
force feed lubricators, using valve or mineral oils, but 
so far in this country the success is limited to switch 
engines. When tried on passenger locomotives, the 
speed is too high for the load-carrying capacity of the 
oil under existing methods of design. The designs used 
show faults in that either the feed is put into the top 
center of the bearing where the oil pressures necessary 
to establish an oil film is in excess of 2,000 lb. per sq. 
in., or the oil is fed to the rising side of the journal 
where end leakage is too great, so that the proper oil 
film in the crown of the bearing is not formed under 
existing bearing pressures. Under laboratory condi- 
tions it is possible to lubricate the latter condition using 
a petroleum oil lubricant of 500 sec. Saybolt at 210 deg. 
F., but such a lubricant is rather heavy for this service, 
especially under winter weather cold starting conditions. 


Discussion 


In discussing the question of lubricating roller bear- 
ings, it was pointed out that the box should be designed 
so that the bearing is accessible, has sufficient volume 
and is tight. The bearing should be amply large. Oil 
should be used and is preferred to grease for the lubri- 
cation of roller bearings. Anti-friction bearings do not 
become injured or fail from shock as much as they tend 
to lose their effectiveness through wear. Ball and roller 
bearings are carried on an elastic material which tends 
to yield to the action of shocks and wide variety of 
stresses which may be set up. 

The Timken Roller Bearing Company has been 
making a study of lubricants for roller bearings on 
locomotives, tenders and cars. This company expects 
to be in a position to recommend suitable lubricants for 
roller bearings in railroad service at the conclusion of 
this study and series of tests with its locomotive. 

Several of those present stated that engines for rail- 
motor cars could not be treated alike. The problems 
of lubrication varied according to the size and capacity 
of each engine. One railroad reported that it was get- 
ting 150,000 miles between shoppings for gas-electric 
cars. Another railroad reported that one of its cars 
had operated 186,000 miles before renewing the piston 
rings. To secure this mileage it was necessary to add 
one gallon of engine oil about every 100 miles. Failure 
on the part of many railroads operating gas-electric 
cars to secure maximum mileage was because of im- 
proper cleaning and maintenance of the oil filters and 
failure to maintain the oil at proper temperatures. Many 
roads are securing 90 per cent availability from the op- 
eration of gas-electric cars. 

Relative to the lubrication of locomotives, reference 
was made to experimental work on lubricating driving 
journals and driving-wheel hubs with valve oil, spon- 
sored by the Lehigh Valley. Mechanical lubrication is 
applied by the Lehigh Valley on a switch engine and 
road locomotive to 26 different wearing surfaces. The 
switch engine uses from five to six pints of oil every 24 
hours. A device is now being developed for lubricating 
air compressors by mechanical means. 

Some of the important bearing surfaces, the lubrica- 
tion problem of which had not as yet been satisfactorily 
solved, one of the speakers pointed out are shoes and 
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wedges, hub taces of driving boxes, air compressors, 
stokers and boosters. Shoes and wedges should be 
lubricated with oil as there is never enough heat gen- 
erated to melt grease. Hub faces are lubricated by the 
oil or grease which was forced out of the journal bear- 
ing. This problem is important, because it is necessary 
to maintain proper lateral. 

There are many difficulties he said, surrounding the 
problem of railroad lubrication. Much of the lubri- 
cants purchased by the railroads are purchased on 4 
traffic or reciprocity basis. For example, one western 
railroad buys its lubricating oils from fifty-five different 
concerns, the reasons being traffic. Another railroad 
uses twenty-one different grades of lubricating oils for 
the same purpose. An important transcontinental rail- 
road, which has made a considerable investigation of 
lubrication, buys its journal oil from one company, its 
valve oil from another, engine oil and passenger car oil 
from a third, and its compounds and rod grease from 
still another company, for traffic reasons. 

The solution of the problem of railroad lubrication, 
it was pointed out, was providing the proper lubricant 
at the proper place with proper clearances. The most 
important property of the lubricant used is film strength. 


Hopper Cars Are 
Built of Aluminum 


(Continued from page 134) 


3% in. by 3 in. by % in. turned out. The bottom inside 
flange angle is 4 in. by 3 in. by % in. and extends 
through the bolster and the center-sill brace casting. 
A bottom angle 4 in. by 3 in. by % in. ‘extends the full 
length of the center sills. The top cover plate, which is 
Y% in, thick, extends the full length of the center sills. 
All of the plates and shapes in the center sills are 
aluminum alloy specification 17ST. The sills are rein- 
forced at the body bolsters with cast aluminum braces. 
Between the bolsters, the sills are further reinforced 
with three pressed plate spacers % in. thick. The rivets 
used in nine of the cars are standard structural-steel 
rivets while those in the tenth car are 17ST strong 
aluminum alloy rivets. In each case, the rivet holes 
were sub-punched 1/16 in. on the diameter and reamed 
to 1/16 in. larger than the diameter of the rivets when 
assembled. 

The body bolster is made up of plates and angles, a 
web plate 3 in. thick being connected to the floor sheets 
by a top chord angle 3% in. by 3% in. by % in. The 
bottom flange angle is 5 in. by 3 in. by % in. The 
bottom cover plate is % in. thick and 15 in. wide. The 
bolster and side connection angles are 34 in. by 3% in. 
by 3% in. and the side-bearing stiffener angle is 3 in. by 
3 in. by % in. The bolster and center-sill connections are 
all 36 in. hot-pressed plate of 17SO, finishing as 17ST. 
Two gussets are provided back of each bolster of %4-in. 
plate and are connected to the bolster center-sill con- 
nection, center sills and slope sheets. The body side 
bearings are made of aluminum alloy specification 
197-57. All plates and shapes in the body bolsters are 
of specification 17ST. 


The Car Body 


Side Construction—The sides of the car consist of 12 
\4-in. plates reinforced vertically with 11 pressed stakes. 
The top chord angle is a 4-in. by 3%4-in. by 34-in. bulb 
angle. The bottom chord angle is a 4-in. by 4-in. by 
5/16-in. angle. The side sub-sills consist of 8-in. chan- 
nels weighing 4.89 lb. per ft. The connections of the 
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side sill at the bolster are %4-in. plate gussets. Roping 
staples of forged steel are provided at each corner ot 
the car riveted to the side sub-sill. At the side stakes 
where the inside gussets do not connect to the side 
sheets, a splice plate is provided. The top corners of 
the car are connected with %-in. pressed corner cap 
plates. All of the side sheets and splice plates are of 
aluminum alloy specification 4S!1Z4H. The corner cap 
is made of specification 17SO, heat-treated to 17ST. 
All other parts of the side construction are of aluminum 
alloy specification 17ST with the exception of the safety 
appliances which are open-hearth steel forgings. 

End Construction—The end sheets are %-in. plate, 
flanged at the bottom of the sheet to connect to the slope 
sheet. The top of the end sheet is reinforced with a 
4-in. by 3%-in. bulb angle. The end sills are 10-in. 
channels, weighing 8.84 lb. per ft. The corner posts 
are 4-in. by 3%4-in. by 3%-in. angles and the end posts 
3-in. by 3-in. by 3g-in. angles. These are attached to the 
end sheets and end sills with 3-in. by 3-in. by #g-in. angle 
connections. The end sills and the corner posts are 
connected with ;5;-in. gusset plates. The corners of the 
car are provided with cast push-pole pockets of alumi- 
num alloy specification No. 197-57. The end sheets 
and brake-step bracket are of specification 4S%4H. All 
other parts of the end construction are specification 
17ST with the exception of the safety appliances which 
are open-hearth steel forgings. 

Floor Construction—The floor plates are 3-in. thick, 
flanged at the ends of the slope to connect to the side 
sheets. The end slope sheets at the longitudinal center 
of the car are connected with 3%-in. butt straps. Inter- 
mediate floor sheets are flanged to connect to cross- 
ridge plates. The end inside hopper sheets are connect- 
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Interior of the Delaware & Hudson wheel shop at Oneonta, N. Y.—The track on the right leads to the dismounting press 
—The mounting press and outgoing wheels are at the left 
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ed to the end slope sheets with aluminum alloy castings 
which are also riveted to the center sills of the car. All 
of the hopper sheets are 3 in. thick and riveted with 
34-in. rivets. 

Doors—Each hopper is provided with double doors 
made of 3%-in. 17ST plate. The door spreader is built 
up of 4%-in. Z-bar, weighing 4.44 lb. per ft. The door 
closing mechanisny is of the Lind type. There are 16 
doors on each car. These were hot-pressed from 17SO 
plate, finishing as 17ST. 

Crossridge—The crossridge gussets, of which there 
are three on each car, are made of %-in. plate. The 
angles connecting to the side of the car are 3% in. by 
3% in. by 4 in. back to back. Along the sloping edge 
of the gusset a reinforcing angle, 21% in. by 2 in. by 4 
in., back to back is used. The bottom flange angles are 
3% in. by 3% in. by % in., back to back. The bottom 
tie plate is % in. thick. The gusset plates are made of 
aluminum alloy specification 4S'’24H and the center-sill 
spacers are made of specification 17SO and heat treated 
to 17ST after forming. All other plates and shapes in 
this section of the car are specification 17ST. 

With 6-in. by 11-in. journals, the cars have a load 
limit of 171,100 Ib. The space capacity is 2,475 cu. ft. 





How Orten Coutp Tuis Happen?—One of those coinci- 
dences which cause talk around railroad offices and make copy 
for this department, occurred recently on the Kansas City 
division of the Chicago, Milwaukee, St. Paul & Pacific. Engi- 
neer Moore and Conductor Ruckman handled fruit train No. 
64 between West Yard and Nahant on January 22, 24 and 
26. On each of these three trips, the load was exactly 1,818 
tons and on each of the three trips also the conductor’s records 
indicated the running time of the train was exactly 3 hr. 5 
min. for the 105.3 mile trip. 
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Gas-Electric Car 
Maintenance Pays 


Experience with gas-electric rail equipment of all kinds 
early indicated the necessity of an even higher standard 
of maintenance, or at least a closer attention to many 
small details, than in the case of steam power, in order 
to assure reliable performance and freedom from fail- 
ures with attendant road delays. With the required 
daily inspection and a small amount of current main- 
tenance performed promptly as soon as the need de- 
veloped, however, rail equipment showed, on many 
roads, a degree of reliability which makes it admirably 
adapted to railroad service and an important potential 
revenue earner. 

The results of a constructive gas-electric rail-car 
maintenance policy, pursued over a period of years, is 
amply demonstrated by the experience of an important 
mid-western carrier, with almost 60 units of thé equip- 
ment, making over 314 million motor-train miles in 1931, 
with a total availability, or ratio of serviceable to as- 
signed days, of 94.4 per cent. With an average cost per 
mile of $.0597 for repairs (labor and material) ; fuel and 
lubricating oil, $.0416 per mile; total operating expense, 
$.2560 per mile; total operating cost, including interest 
and depreciation, $.3508 per mile; and total saving over 


steam-train operation of $.2198 per mile, this road is . 


achieving results with gas-electric equipment of which 
it may well be proud. The return on the investment was 
calculated to be 32.4 per cent in 1931, an amount suf- 
ficient to justify any road in pursuing a generous policy 
as regards maintenance, to safeguard the earnings of 
this equipment as reflected in its reliability of operation. 


New Records in | 
Fuel Conservation 


Train load is one of the most important factors in 
unit locomotive fuel performance. It is well known 
that a decline of about 19 per cent in both freight and 
passenger traffic in 1931, as compared with 1930, was 
accompanied by a decrease in unit train loading. In 
freight service, the average revenue train load during 
the first 10 months of 1931 was 742 tons as com- 
pared with 785 tons for the year 1930, the average 
tons per loaded freight car being 25.8 as compared with 
26.7 tons per car for 1930. A similar reduction was 


made in passenger-train size and loading, a fact which | 


gives particular significance to the accomplishment ot 
the railroads in establishing a new low record for 
locomotive fuel conservation in‘1931. 

According to the complete reports for the past year, 
which have recently been made available, an average 
of only 119 lb. of fuel was required fo haul 1,000 tons 
of freight and equipment, inclyding locomotive and 
tender, a distance of one mile, in 1931. This was the 
lowest average ever attained by» the railroads since the 
compilation of these reports began in 1918, being a re- 
duction of 2 Ib. under the best previous record estab- 
lished in 1930, and 44 Ib. less than the performance 
established in 1922, a decade ago. In passenger service, 
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also, a new low record in conservation of fuel was 
established, with an average of 14.5 lb. per passenger- 
train car-mile, in 1931, as compared with 14.7 Ib. in 
1930. In 1922, the locomotive fuel consumption per 
passenger-train car-mile was 17.9 lb., the 1931 figure 
representing a reduction of 3.4 lb., or practically 19 
per cent. 

A news bulletin, issued under date of February 26 
by the American Railway Association, is authority for 
the statement that Class I railroads, during the past 
year, spent $214,672,446 for fuel for both road and yard 
switching service, compared with $273,303,996 in 1930. 
They used, during the past year 81,231,867 tons of 
coal for both road and yard switching, compared with 
97,858,235 tons in 1930. In addition to the coal used, 
the railroads also consumed in road and yard switching 
service, in 1931, a total of 1,992,076,228 gal. of fuel 
oil, as compared with 2,320,697,209 gal. in 1930. 

The explanation of the steady improvement in unit 
locomotive fuel performance is to be found, of course, 
in the fact that during the past year many of the 
older and less-efficient locomotives have been stored, 
tending to leave only the newer and more-efficient 
designs in service. Improved operating conditions, in- 
cluding the elimination of many unnecessary train stops 
and a generally higher average train speed, have also 
been favorable factors. 


Safety Records 
Being Maintained 


Confronted with the urgent necessity of meeting present 
difficult problems and conditions, there is danger that 
shop supervisors may overlook, to a certain extent, the 
need for continued emphasis on safety in all equipment 
maintenance operations. Part-time employment and 
the consideration of possible permanent layoffs are not 
conducive to the peace of mind of shop forces, and, 
without concentrated attention on the work at hand. 
accidents are liable to occur. Hence, the need for re- 
doubled vigilance on the part of supervisors and shop 
safety leaders. 

In spite of the adverse conditions, it is pleasing to 
note that safety records, in general, are being well main- 
tained. Numerous instances could be cited of especially- 
commendable results secured on individual roads as, for 
example, at the Terre Haute (Ind.) car shop of the 
Chicago, Milwaukee, St. Paul & Pacific, where the 
March Milwaukee Magazine reports that a force, vary- 
ing from 100 to 300 men, has gone through a period of 
about 2,100 working days without a reportable or lost- 
time injury. A Milwaukee equipment maintainer at 
Latta, Ind., in commenting on the performance of his 
force, makes the following report: “Just completed 
the year 1931 without a reportable injury and hope to 
make the year 1932 just as good and safer. Slogan: 
Safety first is no magic. It is just good common sense. 
Watch your step.” 

The idea of dividing a railroad into districts and 
setting up competitive safety records between different 
districts and individual shop points is being tried with 
notable success on a number of roads. An excellent 
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example of this method of organizing safety work is 
afforded by the performance of the Missouri-Kansas- 
Texas, as reported by J. L. Walsh, supervisor of safety, 
in the February M-K-T Employees’ Magazine. This 
railroad is divided into six districts for purposes of 
traffic solicitation, as well as for safety-first efforts, the 
number of employees per district varying from 835 to 
1,727. One district, known as the McAlester district, 
was awarded the trophy in 1931 for having only seven 
reportable injuries in 2,079,923 man-hours’ work, or 3.4 
injuries per million man-hours. In the mechanical de- 
partment, the honors were awarded to the principal loco- 
motive shop at Parsons, Kan., where 380,648 man-hours 
were worked without reportable injury. 

The principal benefit from these competitions in 
safety, aside from holding general interest in an im- 
portant subject, is the possibility of locating repair points 
or sub-departments in which a certain degree of care- 
lessness may exist, or unsafe practices be tolerated. By 
bringing the spot light to bear on these practices, with 
necessary corrective action taken, a safer and frequently 
more efficient operation is secured to the mutual ad- 
vantage of the railroad and the shop forces. 


Intangibles (7?) 


I—The foremen of a large railway repair plant for 
many years have met once a week to discuss their com- 
mon problems, with a view to bringing about a greater 
degree of co-operation and efficiency. Needless to say 
this shop, like all railway repair shops, is hard hit under 
present conditions. The foremen’s meetings have been 
discontinued. 

Il1—The foremen and supervisors of an eastern loco- 
motive repair shop have occasionally gathered for joint 
conferences in relation to problems of production. The 
shop has been operating on short time for a long period. 
It seemed wise to the management under the circum- 
stances, to call the foremen together regularly once a 
week for educational talks and discussions. Each week 
a different foreman is asked to tell in more or less de- 
tail about the work done under his direction, with the 
idea that the other foremen, understanding his special 
problems, may be able to co-operate with him to better 
advantage. The meetings are scheduled to last one hour, 
but so great is the interest and so lively are the discus- 
sions which follow the talks that they sometimes extend 
over two or three hours. 

_ Iii—For several years a series of foremen’s clubs 
have been conducted on a certain railroad. It is note- 
worthy that some of the best attended meetings have 
occurred during recent months. The programs are not 
very different from those of the average railroad club, 
the speakers being selected either from officers or fore- 
men of the railroad, or specialists from the railway 
supply field. Incidentally, these clubs have taken a keen 
interest in relief work for employees who have been 
laid off or have been receiving inadequate compensation. 

IV—A supervisors’ or foremen’s club at an important 
railway point—a purely voluntary organization—is 
carrying on its program this year more aggressively than 
ever. The attendance at the supper which precedes the 
monthly club meeting, has fallen off considerably, but 
the attendance at the after meeting for the addresses 
and discussions is as large, if not larger than ever be- 
‘ore. Many of the men cannot afford to go to the extra 
expense for the suppers, but come in later and are keen 
to take advantage of the educational opportunities pre- 
sented by the club programs. 
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V—A railroad for a number of years has conducted 
an excellent program of apprenticeship training. The 
number of apprentices has fallen off considerably, but 
a goodly number are still on the job, even though they 
are working on short time. The management, however, 
has demoted or removed the apprentice instructors and 
the apprentices are being entirely neglected, so far as 
classroom instruction is concerned; indeed, nobody 
seems to be paying any particular attention to them. 

VI—With reduced hours of work and a somewhat 
smaller number of apprentices on another railroad, the 
apprentice supervisor is enthusiastically working over- 
time in helping to instruct and train the apprentices. 
The management and the apprentice supervisor feel that 
there never was a time when the apprentices were more 
in need of instruction. Moreover, with the shorter 
working hours, the apprentice is not subject to so great 
physical fatigue and can make much better progress in 
his studies. 

These cases, recently observed, are presented without 
any comment, except that one reader of the editorial on 
“Hidden Treasures” in the Railway Mechanical Engi- 
neer of February, page 65, snorted a bit when they were 
drawn to his attention and said that this was no time to 
deal with “intangibles.” 

It is recorded that once upon a time a writer of 
proverbs made the statement—*Where there is no vision 
the people perish.” 


Keep the Center 
Of the Stage 


The steam railways are one of the oldest industries 
in America. At no time in the century of their service 
as a part of the economic structure of the country has 
their development ever been at a standstill. There have, 
however, been many changes in the nature of the de-— 
velopment predominating at different times during the 
past 100 years. The last quarter of the last century 
was a period of rapid expansion of mileage and the 
engineering feats involved in the construction of some 
of the railroads built during this period cast a romantic 
glamor over the industry which gave it a tremendous 
popular appeal. . 

The character of the developments which have been 
taking place during the past decade have in themselves 
received little attention from the public. While these 
developments have been accompanied by a tremendous 
improvement in the character of the service which the 
railroads have been able to render, the changes in prac- 
tice and in facilities have been of too technical a na- 
ture to interest the average citizen. In the meantime, 
new forms of transportation have been developing on 
the highways and in the air which have possessed the 
qualities which maké for popular appeal, and they have 
taken the center of the stage. During the past year, 
however, in which the country as a whole has been 
suffering acutely from the effects of the depression, 
there has been a growing consciousness in the public 
mind of the fact that the railroads are the backbone 
of our transportation system and that healthy business 
conditions for the country as a whole cannot be re- 
stored without a restoration of healthy conditions in 
the railroad industry. This increase in the interest of 
the public has been due to many factors outside of the 
railroad industry. There are, for instance, the savings 
banks and insurance companies which are large inves- 


tors in railway securities, There are the industries 
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from which, in times of prosperity, the railroads are 
large purchasers. An outstanding service from this 
source was the broadcast by Bennett Chapple, vice- 
president of the American Rolling Mill Company, on 
January 18 when he spoke on the subject “What Our 
Railroads Mean to Us” in the regular weekly Armco 
Iron Master radio program, in which he clearly de- 
picted the ramifications by which the railway industry 
affects the welfare of the nation. 

While the railroads themselves have not been blind 
to the need for public relations activities, many of these 
activities have been of too general a nature to develop 
a concrete interest in the mind of the average citizen. 
All too frequently individual railroads overlook splen- 
did opportunities for attracting favorable attention from 
the public in the communities which they serve. Ex- 
periments in service or with special rates for passenger 
travel, for instance, which would be the occasion for 
extensive advertising on the part of bus or air trans- 
port operators, are so carefully concealed by the rail- 
roads that none but those who are already regular pa- 
trons ever find out that they are being made. 

Certainly the railroads should do as much for them- 
selves as is being done for them in the matter of at- 
tracting favorable public attention. In this respect they 
have fallen behind other business in the development 
of their methods. 


The Price 
Will Be High 


The business depression with which the railroads have 
been struggling for more than two years has been a 
more severe test of the qualities of leadership of rail- 
way officers than ‘were the conditions which prevailed 
under the Railroad Administration during the war. 
‘Few railroads have escaped the necessity for drastic 
retrenchments in operating expenses and many rail- 
road officers have become too discouraged to look be- 
yond the apparent hopelessness of the immediate situa- 
tion. Failure to do so, however, has led to the adoption 
of measures which are proving destructive to one of 
the most important assets of any going concern; that 
is, the morale of its organization. 

Without an organization the physical assets of a rail- 
road are worth no more than their scrap value. With- 
out morale—that intangible spirit which causes men to 
devote themselves heart and soul to a common objective 
—employees cease to be an organization and become 
a mere group of purposeless individuals. It is leader- 
ship which supplies the common objective and instills 
into the minds of these individuals that spirit of co- 
operation which constitutes morale. 

It is undoubtedly inevitable that in spite of the most 
far-seeing leadership a heavy loss of morale is inevit- 
able under such conditions as the railroads have been 
and are now facing. With shops working short time 
and many men furloughed, as has been the case on most 
railroads for a matter of two years, some feeling of 
discouragement and hopelessness cannot scarcely be 
prevented. 

This is particularly true where the uncertainties of 
the situation have led to intermittent periods of activity 
of uncertain length followed by shut-downs also of un- 
certain duration. In such cases the predominant feeling 
is bound to be one of fear for the future. It is im- 
possible for the men to do any effective budgeting of 
their own resources and the uncertainty of their situa- 
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tion tends to the magnification of its dire aspects into 
something much worse than is really the case, bad as 
that may be. 

Under such uncertain conditions an attempt to plan 
an operation to be maintained month after month on a 
regular basis requires the assumption of an added re- 
sponsibility on the part of the officers who must answer 
for the expenditures entailed. There are cases, how- 
ever, where this additional responsibility has been as- 
sumed and a considerable degree of regularity of shop 
operation actually attained. In such cases the men con- 
cerned have been spared much needless worry and, 
therefore, have been able to assume a much saner atti- 
tude toward the common misfortune which few per- 
sons in America have been able completely to escape 
during the past two years. 

Another measure which has even less justification 
than a complete absence of regularity in the operation 
of shops has led to an undermining of morale little 
short of disastrous where it has been adopted. This 
is the lack of consideration which has been given to 
the foremen who constitute the foundation on which 
the effectiveness of the shop organization must depend, 
both now and in the future. Many of these supervisors, 
carried on the payrolls as monthly employees, in some 
cases after having shared in the general percentage re- 
duction of all salaries, have also been forced to take 
furloughs with the men whenever the shops have been 
closed. 

When times were better no year passed in which the 
various groups of foremen in the mechanical depart- 
ment did not listen to addresses by mechanical-depart- 
ment officers at the conventions of their associations, 
pointing out to them the importance of the place they 
held in the railroad organization and inspiring them 
with a picture of the responsibilities which rested upon 
them for the continued improvement of practices and 
facilities for doing the work within their fields of opera- 
tion. 

No doubt these statements were all made in good 
faith. The readiness with which their implications have 
been forgotten under the stress of present conditions, 
however, has delivered a blow to the prestige of the 
lower ranks of leadership which cannot be restored over 
night. Letters which we have received clearly indicate 
that these men are beginning to ask themselves why 
they should assume the responsibilities of foremenship 
when these seem to lead nowhere and are held in such 
low esteem by the officers on whom they must depend 
for their future. They know that the railroads can ill 
afford thus summarily to dispense with their full serv- 
ice when there is great need for preparation for the 
future and need for unusual care in planning. the 
limited operations now being carried on. 

If there were no reason ever to expect a return of 
increased business activity in this country, the loss in 
morale thus caused at the very foundation of the or- 
ganization might be justified. No sane man, however, 
doubts that the day will come in the not too distant 
future when the necessity for the movement of an in- 
creasing volume of traffic will demand a program of 
equipment maintenance which, in addition to taking care 
of current requirements, will have to include a Speedy 
catching up of deferred maintenance. When that time 
comes the railroads which have to face the situation 
with a discouraged and completely disillusioned body 
of shop supervisors will pay a tremendous price for 
the relatively small additional savings effected by this 
method of dealing with their foremen. Indeed, some 
railroads who have tried the experiment are finding 
already that the savings are not worth the cost. 
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Vocational 
Edueation 


To THE EDITor: 


I read with considerable interest the article in the 
February issue by C. M. Drennan on Teaching Air 
Brakes. In looking over his report, however, I found 
that the Denver & Rio Grande Western was not men- 
tioned. 

For the information of your readers, I should like to 
say that I started the first school of ‘this kind, using 
the same teaching methods, for the D. & R. G. W. in 
1923. This school is still in operation and was the first 
of its kind on this road. 

The interest of the men in this school and the bene- 
fits derived from it were so great that it attracted the 
attention of the officers of the road. As a result, this 
scheme of education was extended to other division 
points. 

We hold meetings once a month and have a good at- 
tendance. At each meeting the men are given lists of 
questions On some subject to be studied, answered, or 
handled. The class room is provided by the railroad and 
is equipped with blackboards; various mechanical parts, 
of which I had portions removed to show interior con- 
struction; maps; charts, etc. The men are encouraged 
to bring their problems to the school and much good 
has been accomplished. 

For the benefit of the men in the car department, we 
have taken up the study of the A. R. A. Rules of Inter- 
change. We also have a vocational training teacher at 
Salida, Colo., who teaches air brakes and mechanical- 
department work. The salary of this teacher is paid in 
the same manner as described by Mr. Drennan; namely, 
through state and vocational educational funds. 

I am heartily in favor of these schools and advocate 
and recommend them for adoption on all railroads. 


Pau DENTON, 


Assistant General Car Foreman. 


Shop Foreman Takes 
A Fall Out of Us 


To THE EpiTor: 


Frankly, your editorial “Hidden Treasures” in the 
Railway Mechanical Engineer of February, page 65, is 
a bit irritating—sort of “Alice in Wonderland”: stuff, 
and that is not what a hard-headed (or hard-up, if you 
will) shop foreman pays good money for when your 
subscription man comes around to see him. We want 
cold-blooded facts about how to increase our output 
and efficiency and not a lot of beautiful theory border- 
ing on fairyland. 

I know the men under me—there are 32 of them— 
and believe me, they are some problem. . Do they offer 
any constructive suggestions about speeding up the out- 
put or improving the operations? Not on your life! 
Instead, they hop me as hard as they dare, bellyaching 
and crabbing about things they don’t like, and I have 
my hands full keeping them on the move. 

Bill will lie like a trooper if he gets into trouble. 
Joe is careless as all hell and I have to double-check 
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everything he does. Tommy is slow and even if he does 
turn out fine work, he gets me into a peck of trouble 
holding up some of the jobs. Frank keeps the fellows 
irritated with socialist talk, but I can’t get enough on 
him to clean him out. Mike has a lot of family trouble 
and can’t seem to keep his mind on his work. Sam 
has a hobby which so fully takes his attention that he 
waits impatiently for the day to end and the whistle 
to blow. 

And so it goes! There isn’t a fellow in the bunch 
that could step into my shoes, because I don’t believe 
any of them would make a good boss—that is, if any- 
one really does know what kind of stuff it takes to make 
a good boss. 

Lay off the “hip, hip, hurrah” stuff, Mr. Editor, and 
stick to the things which the name of your paper really 
signifies as your province—mechanical problems. 


B. T. 


Editors Overlook 
An Opportunity 


To THE EpITor: 


I wonder whether the same man wrote the article 
“Hidden Treasures” and the one on union-management 
co-operation in the Railway Mechanical Engineer of 
February. How well they dovetail! 

In your effort to attract attention in “Hidden Treas- 
ures” (and I do not necessarily intend to infer that it 
is a bad one) you cite a rather striking, but extreme 
incident. In the other article in the same issue, how- 
ever, you refer to the report which tells in detail of 
the constructive contributions which members of the 
labor unions have made to the efficiency and effective- 
ness of mechanical department operations. Here, in- 
deed, your “hidden treasures” are dragged out into the 
open and utilized in an eminently practical way. 

We men in the ranks do have ideas, and lots of them. 
The trouble used to be to bring them to the favorable 
attention of the “big boss.” Now, on our road, we 
have a chance to get in our say. It must be admitted, 
of course, that our viewpoints are often limited and 
thus some of our suggestions are probably foolish. It 
really helps us to give more intelligent service, how- 
ever, if the management considers such suggestions and 
patiently points out their inappropriateness. We do 
make some really worthwhile suggestions and we are 
getting a much better idea of some of the problems of 
management, and so can co-operate to better advantage. 

Give your readers more stories on union-management 
co-operation. It sure does the trick! 

M. E. CuHanic. 





Is Part-Time Work A Btessinc?—Is it possible that we 
have been wasting sympathy on railroad shop employees, many 
of whom have been working only part time for some months? 
A new slant on their predicament was thrown by a writer in 
the Topeka “Capital” recently. It was in a story about the 
splendidly equipped gymnasium which the Santa Fe has pro- 
vided for its employees at Topeka, Kan., that he said, “The 
shop workers have more time (to spend in the gymnasium) 
than the office workers do, because they are only working 
four days a week, which leaves Friday and Saturday free for 
their sports.” 
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Reclaiming 
Brake Beams 


XCEPT for emergency repairs, given to brake 
beams at local points as necessary to keep them 
in service, practically all brake beams requiring exten- 
sive overhauling on the Illinois Central are shipped 
to a fully-equipped brake-beam reclamation shop, lo- 
cated at Burnside (Chicago), Illinois. At this shop, 
operated under the supervision of the stores depart- 
ment, brake beams are completely dismantled, exces- 
sively worn parts scrapped, new or reclaimed parts re- 
assembled, and each brake beam given a test, said to 
be more severe than necessary, to meet the A. R. A. 
requirements. According to W. S. Morehead, assistant 
general storekeeper and member of the General Waste 
Avoidance Committee of the Illinois Central, 7,486 
brake beams were repaired and reconditioned at the 
Burnside shop in 1931 at a saving of $22,290.39, and 
these beams will render the same service as new ones. 
Where the accumulation of defective brake beams at 
division points is not sufficient to make a carload, the 
damaged beams are loaded in cars with scrap or other 
material that is moving to Burnside, thus saving any 
extra cost in handling. The scrap brake beams and 
parts are unloaded at the reclamation plant where all 
of this material is thoroughly inspected and checked 
with a view to recovering all that is capable of fur- 
ther service under the A. R. A. rules. 

The first operation is stripping the brake beams, 
which is done in a shop-made pneumatic machine, 
equipped with clamping jaws for holding each channel, 
while socket wrenches, operated by air motors through 
a powerful gear-reduction drive, serve to remove the 
nuts. Several sockets are available to fit both square 


and hex nuts of various sizes. Double-acting pneumatic 
cylinders are also available to assist, through suitable 
operating levers, in removing the brake heads, but us- 
ually the heads can be released by a slight blow of a 
hand hammer, Unless bent or having an excessively 
worn pin hole, the strut is not removed. In cases 


where the nuts cannot be removed, or, for some other 


Pile of scrap brake beams and parts as received at Burnside 
for reclamation 


reason, the truss rod is obviously unfit for further serv- 
ice, it is cut with the oxyacetylene torch. 

In other words, all brake beams received at the Burn- 
side shop are completely dismantled, regardless of their 
apparent condition, in order that there may be abso- 
lutely no guesswork about the strength and _ service- 


Brake-beam assembling and testing machine—The nuts are being applied 
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ability of the reconditioned beams. Experience has 
shown that on the average about 70 per cent of the 
truss rods stripped at Burnside shop are unsuitable 
for further service and must, for one reason or an- 
other, be scrapped and replaced by new rods. About 
the same percentage of brake heads also must be 
scrapped and replaced by new. Approximately 90 per 
cent of the channels, however, are in suitable condition 
for further use. 

The channels, if twisted or bent, are heated to a 
cherry red in an oil-fired furnace, then being straight- 





Testing the assembled beam 


ened under a pneumatic press. The reclaimed rods are 
checked for the proper angle and threads chased, par- 
ticular care being taken to see that at least 80 per cent 
of the full thread is in good condition. New rods, cut 
to the proper length as purchased, are threaded on each 
end in a pipe-threading machine and bent cold at the 
center by means of a pneumatic press equipped with 
dies designed to give the ‘proper angle. 

The brake-beam heads are examined for cracks and 
checked carefully with gages to see if they are in con- 
dition for further use. If worn more than 3/16 in. 
at the seat, or if the toes are cut or badly worn, the 
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Shop-made pneumatic machine for removing nuts and stripping off brake heads 


heads are scrapped. No attempt is made to build up 
any worn parts of brake heads by welding. Those heads 
suitable for further use are matched in pairs for ap- 
plication to reconditioned beams and, under no circum- 
stances, are a new head and a worn head applied to the 
same beam. Moreover, no second-hand nuts are used 
in reconditioning beams, only new, cold-pressed, hex 
nuts with full threads being employed. 

The operation of assembling reconditioned brake- 
beam parts is performed in the combination assembling 
and testing machine, illustrated. The channel is placed 
in a pneumatic clamping device, which is located in the 
center of the machine table, and gives the channel the 
required camber of % in. The truss rod, brake heads 
and nuts are applied, the nuts being tightened by air 
motors until there is just enough stress in the rod to 
loosen the channel in the holding clamp. The 60-in. 
center-to-center distance of the brake heads is then 


checked with a tram gage and the brake beams are 





Electric truck moving a skidload of reclaimed brake beams 


tipped over onto that part of the machine devoted to 
testing. 

With the brake heads resting on the castings which 
correspond to car-wheel treads, a load is applied to the 
brake beams through suitable levers by means of a 14- 
in. pneumatic cylinder, a gage located on the front of 
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the machine being calibrated to record the pounds pull 
on the beam. Maximum loads 20 per cent in excess of 
the A. R. A. requirements are applied. In other words, 
No. 2 plus brake beams are loaded to 18,000 Ib. and 
No. 3 brake beams to 21,000 lb. After release of the 
load,. the center distance of the brake heads is again 
checked with the gage, any appreciable difference in- 
dictating at once a stretched truss rod or stripped threads 
on the nuts, in which case the beam is rejected. 
After testing, the brake beams are loaded on skids, 
protruding ends of the truss rods cut off with the torch 
. and the ends centerpunched. The brake beams are not 
painted after being reconditioned, but are simply 
marked with a dot of yellow paint on the truss-rod 
ends to indicate that the beams have been reconditioned. 
The reason for not painting the brake beams is to per- 
mit ready inspection and to avoid covering up any pos- 
sible defects. Each skid holds 50 brake beams, which 
are loaded separately as to right and left-hand beams. 
This permits handling without any extra cost for dis- 
tribution to points on the line. 


































Switch-Back Yard 
For Storing Wheels 


By Edwin G. Jones 


HE layout for an automatic switch-back yard for 
storing car wheels, shown in the drawing, is de- 
signed for a location where space is limited. Another 
feature of this storage yard is that there are never any 
“dead wheels” stored, as is the case where a storage 
yard consists of a lead track and storage tracks run- 







ning perpendicular to it. This switch-back storage 
yard keeps all the wheels in circulation. 

In the former type of storage yard used on this road, 
wheels were unloaded and stored by cutting them into 
the various tracks designated by their journal sizes 
and were withdrawn and used as required. However, 
a new supply of wheels frequently has to be stored be- 
fore all of the preceding shipments are used. The wheels 
last to arrive were stored, to save extra handling, at the 
head end of the storage track. As a result the wheels 
already in storage became rusty and possibly unfit for 
service due to corrosion. 

There are various methods used throughout the coun- 
try for unloading and storing wheels. But for locations 
where space around the wheel shop is limited, the 
switch-back track and storage yard is preferred, Un- 
loading with these facilities and track layout is made 
an easy and quick task. In some instances it will re- 
duce labor costs for unloading shipments of wheels. 
The crane was designed so that one man can easily 
move and operate it. A shipment of wheels is gen- 
erally loaded on flat cars and these cars are spotted 
in front of the crane on the lead track. The -wheels 
are lifted from the flat car and placed on the elevate: 
track by the crane. Each pair of wheels is properly 
alined by butting them against the wheel stop and 
block, which is bolted to the rails at the point indicated 
on the drawing, and given a start by pushing them a 
few feet to the top of the incline. The wheels gain 
enough momentum as they roll down the inclined track 
to carry them up the opposite incline and through the 
automatic spring switch. 

As they roll up the opposite incline and through the 
switch they still have considerable momentum. This 
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momentum is utilized to aline the wheels for the re- 
turn and final curve, This is accomplished by means 
of two “rocker rails,” one of which is set back further 
than the other so as to cause a slight angle to be given 
to the wheels with respect to the rails, so that they may 
easily traverse the final curve and still have enough 
momentum to roll to the end of the track. 

When all of the wheels are unloaded from the car 
they are “cut in” from the switch-back track to the 
storage tracks, each of which is used for certain desig- 
nated sizes of journals. With this method of storing, 
wheels are circulating and “dead wheels” never ac- 
cumulate. A double track is located near the crane 
for scrap wheels which are stored until a carload is 
obtained, when they are loaded by means of the crane. 

All of the storage tracks are made double except one 
which is used as a by-pass track in case the extreme 
end of the switch-back track is used for so-called “sec- 
onds.” However, tracks can be located in the yard 
for seconds if so desired. 

When unloading wheels on the elevated track there 
is a tendency for the wheels to jump the track when 
rolling down the incline. This is safe-guarded and 
eliminated by means of guard rails and elevating the 
outside rail of the curves as shown in the drawing. 
This, of course, retards the motion of the wheels, but 
the height and elevation of the track compensates for 
this. At the opposite incline, where the wheels hit the 
set-back rocker rail, a greater tendency to jump 
the track is experienced, This is overcome by instal- 
ling a guard angle plate which is reinforced to prevent 
bending by plates welded to the vertical leg. The re- 
turn curve also has a guard rail. 

On completion of a storage yard of this design it 
may be necessary to apply a cheap grade of oil to the 
rails around the curves until the rails have been worn 
smooth. 

The automatic switch is shown in the drawing. It 
is operated by means of a brake-cylinder piston re- 
turn spring. The spring housings are two pieces of 
514-in. pipe which have a slotted plate welded on one 
end through which the switch-connecting bar is passed. 
One end of the spring housing is spiked to the crosstie 
and the opposite end is held by placing a pin in the 
hole in the connecting bar. The switch points are 5% 
ft. in length and are easily operated, as they are hinged 
to the rail. The tension of the spring keeps the switch 
in closed position. Wheels passing up the incline 
throw the switch which automatically closes after the 
wheels pass through. 

The crane is made of two 12-in. channels riveted to- 
gether for the boom. The truss rod is of 1%4-in. round 
iron with a turn buckle in the center. The column 
of the crane is made of a 10-in. I-beam, reinforced by 
riveting two 7-in. channels to the faces. The crane is 
held upright by an A-frame which is made of angles 
as shown. The crane structure is anchored to a con- 
crete foundation. If the location of the crane is such 
that a good foundation is not possible, then the — 
tion may be reinforced by extending “crows feet,” 
inforced with rails, in the direction in which the crane 
will operate. 

The operation of the crane is made easy by means 
of ball bearings at the bottom and roller bearings at 
the top. At the bottom bearings, a 2%4-in. guide pin 
is secured to the top bearing plate which fits 
into a pocket on the bottom bearing plate. A handle 
is riveted to the column by which the crane may be 
revolved. When not in use, it can be dropped as shown 
in the drawing, or the crane may be revolved so that 
the handle may be placed in a bracket riveted on the 
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side of the A-frame. In this manner the crane may 
be secured when not in use so that it will not revolve 
with the wind. 

The wheel hook is of swivel construction as shown. 
An electric hoist of 114-tons capacity is mounted on a 
carriage provided with ball-bearings. A chain hoist 
may be used if desired. 

The starting point of the elevated track is mounted 
on a concrete foundation and steps are provided so that 
the operator may easily ascend to lower the wheels. The 
remainder of the elevation embankment is of earth. It 
is desirable to plant grass on the earth embankment 
to prevent rainfall from washing it way. Sand and 
grass must be kept from the rails, as they retard the 
motion of the wheels. 

The only storage yard of this kind of which the writer 
is familiar is located at the Tampa, Fla., shops of the 
Atlantic Coast Line. It has been in operation for over 
two years and no trouble has been experienced. In 
building a yard of this type the guard rails and eleva- 
tion play a very important part. These features should 
not be overlooked. In months to come such a wheel- 
storage yard will pay for its construction in time and 
labor saved, to say nothing of the efficiency possible 
with respect to circulating wheels. 


Questions and Answers’ 
For Air-Brake Foremen 


Following is the eighth of a group of questions and 
answers selected from the instruction pamphlet recently 
revised by an eastern road: 


Q.—What should be done before starting electrically driven 
air compressors? A.—The oil level in the crank case should 
be checked by an oil indicator at the end of the crank case 
near the bearing. 

Q.—What should be done regarding oil level on motor 
bearings? A.—It should be checked. 

Q.—How is this check made if waste-packed bearings are 
used? A.—About two inches of oil should be maintained in 
the oil well. 

Q.—What defect may prevent main-reservoir pressure — 
increasing at normal rate? A.—Strainers plugged; inlet 
valves leaking or stuck open; discharge valves stuck open or 
dirt on seat; piston rings leaking; compressor-head gaskets 
leaking between the cylinders; strainer pipe thread too long, 
allowing strainer to be screwed down too far, cutting off air. 
intake (electrically driven compressor); compressor-head gas- 
ket leaking; or defective. intermediate valves of compound 
compressors. 

Q—lIf XD4K type compressors fail to start when canopy 
switch is closed, what defect may exist? A~—Compressor dis- 
charge valve may be stuck open or leaking. 

Q.—What defect may cause other electrically driven com- 
pressors to fail to start when the canopy switch is closed? A. 
—Compressor connecting-rod bearing too tight at the crank 
shaft; compressor gear and motor pinion mesh too close; 
compressor main bearing burned or dry; compressor motor 
fuse blown; motor grounded or short circuited; broken gear 
or pinion tooth; or broken crank shaft. 

Q.—At what Spee should steam compressors be run to 
detect defects? A.—QOne hundred strokes per minute. 

Q.—What may cause compressors to pound? A.—Running 
too fast against low main-reservoir pressure, water in cylin- 
ders, defective reversing-valve rod, button, shoulder or loose 
reversing plate or bolt, compressor loose on its bracket or 
bracket loose on the boiler, defective inlet ‘or discharge 
valves, defective piston packing rings, defective stuffing box, 
loose nuts on the piston rod or loose piston. 

Q.—What may cause irregular compressor strokes? A— 
Loose air-valve cages, air valves stuck open or closed, broken 
or improper lift, defective steam-cylinder gasket or restricted 
air passages, or defective main-valve rings. 

Q.—What may cause a compressor to short stroke? A.— 
Bent reversing-valve rod, defective reversing-valve or seat. 

Q.—What may cause a compressor to run slowly? A.— 
Low steam pressure, defective governor, defective air-, steam- 
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piston or valve-piston rings (particularly high-pressure air- 
piston rings), defective steam-cylinder gaskets, restricted air 
or steam passages, compressor receiving wet steam, discharge 
or exhaust pipes restricted, lack of lubrication, insufficient 
lift of air valves, leaking air valves, loose air-valve cages or 
lack of differential as between main-reservoir and boiler pres- 
sures, main steam valve of turret or air-compressor throttle 
not sufficiently open. 

Q.—What may cause an air compressor to stop in service? 
A.—Defective governor, defective main-valve rings, revers- 
ing-valve rod broken or disengaged from plate, reversing 
plate bolt loose, worn reversing-rod shoulder, nuts loose on 
the air piston, or any condition which may prevent the com- 
pletion of the stroke such as metal above or below the air 
or steam pistons resulting from broken parts, lack of lubri- 
cation, low steam pressure, restricted or obstructed: valve- 
chamber exhaust passage. 


Removing and Applying 
Coupler-Yoke Rivets 


HILE it is true that riveted yoke couplers are 

not being applied to new freight cars the fact 
remains that there are thousands of cars in service with 
this type of coupler attachment and which must be 
maintained. The usual procedure in the removal of 
coupler-yokes is to burn off the two 1%-in. rivets with 
an acetylene torch, then back out the rivets with a punch, 
requiring the use of two men and a torch operator. 
The bulldozer shown in the illustration was designed 


Pneumatic bulldozer for removing and applying 
coupler-yoke rivets 
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by a car foreman on a rip track where a great deal of 
coupler work was done. It consists of a 20-in. air cylin- 
der connected by lever action to a shear which shears 
off both coupler-yoke rivets at the same time. The 
coupler is then turned over and a steel punch is inserted 
in the socket A. Two more strokes of the cylinder re- 
moves both of the old rivets. After the new yoke is 
attached to the coupler bitt the new rivets are riveted 
over in much the same manner as the old ones were 
removed. By placing a rivet set in the socket A, with 
two strokes of the cylinder the rivets are applied. 

The 10-in. cylinder acts only to hold the coupler and 
yoke in position while the rivets are being sheared off 
and new ones applied. 

It requires but five minutes and the labor of two men 
to remove and apply a coupler-yoke with this device, 
compared with the services of three men and an average 
of 20 min, with a torch and hammer. 


Brake-Beam 
Straightener 


HOWN in the two drawings is a press for straight- 
ening brake beams. Provision is made for both hor- 
izontal and vertical forces. The press consists essenti- 
ally of four Westinghouse 16-in. by 12-in. standard 


16"x/2" Std. 
Westinghouse 


16% 12" Sta. 
Westinghouse 
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Press for straightening brake beams 


brake cylinders mounted on a frame and connected to 
the shop air line. The vertical frame members are 8- 
in. by 4-in. by %-in. I-beams, 6 ft. 8 in. long. The bed 
of the press is made of four I-beams of the same size, 
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Details of the press for straightening brake beams 





6.1. Stationa 
Form ‘3 


April, 1932 


ao - ie ke a. ie 


ban fe ao ok ok 


Oe ae Be 2 Beek 














le) eee 





4 ft. 6 in. long, and secured and braced to the vertical 
frame members by %-in. by 4in. braces. The outer 
end of the bed is supported by 54-in. pressed shapes un- 
der each of the four I-beams. 

Three cast-iron forms are provided. The stationary 
form against which the brake beam is placed is bolted 
to the frame members by %-in. studs. The horizontal 
or movable form, as shown on the detail drawing, is 
operated by means of the two air cylinders on the bed 
ot the frame. The top form is secured to the piston rods 
of the two vertical air cylinders. 

This press, which exerts force in two directions, can 
be used to straighten brake beams which have been 
twisted or bent into practically any shape. Bent brake 
beams are laid between the stationary and movable form 
on the four I-beams. Vertical bends and twists are 
straightened by means of the top form and cylinders. 


Furnishing Hot Water 
For Car Cleaners 


URING the winter months it is a very simple mat- 
ter to furnish hot water for the use of car clean- 
ers in the coach yards. These yards are equipped with 
steam-heat lines for heating the passenger cars and if 
water barrels equipped with heater coils are provided 
at various points throughout the yard it will-save the 
































A %-in. steam coil inside the barrel keeps the water hot 


April, 1932 





car cleaner, especially those assigned to interior work, 
many steps. 

The water barrel shown in the illustration is placed 
near a yard steam line. A %-in. pipe from the steam 
line is coiled inside of the barrel and keeps the water 
hot for the cleaners’ requirements. 

Barrels which contained oxalic acid and other types 
of car-cleaning preparations can be used for this pur- 
pose and if kept painted and coopered do not present 
an unsightly appearance. 


Riveting Couplers to 
Yokes in Main Shops 


eo facilities are not usually available at 
the smaller rip tracks and points out on the line 
where it is necessary to apply couplers with riveted 
yokes. The result is that yokes are applied to the 
couplers with journal-box bolts, necessitating more 












These couplers have been riveted at the main shop 
and sent out for application 


permanent repairs at the next terminal through which 
the car moves, or a poor job of riveting is done. 

The illustration shows a supply of couplers which 
have had the coupler yokes securely riveted to the butt 
of the couplers at a central shop where a bulldozer was 
available for this work, and were shipped to an outly- 
ing point for use when needed. ; 

Couplers and defective yokes should be returned to 
the central shop and either re-riveted or scrapped after 
they are inspected by the blacksmith shop foreman. 





Firty-FOUR NEW LOCOMOTIVES are to be built during the cur- 
rent year in the shops of the London & North Eastern (Great 
Britain). Included in this number will be five high-pressure 
express locomotives of the 4-6-2 type for main line traffic; 
six of the three-cylinder 4-6-0 “Sandringham” class; 10 heavy 
2-8-2 tank locomotives for mineral traffic in the Nottingham 
area, and two booster-equipped switching locomotives of the 
0-8-4 tank type for Whitemoor yard. 


SIGNALING PRACTICE IN GERMANY.—The German railways are 
to put a double passenger car, capable of a sustained speed 
of over 93 miles an hour, in service between Berlin and Ham- 
burg next summer. With the establishment of the summer 
schedule, the maximum speed of the non-stop trains on this 
run will be increased from 68% miles an hour to 74%4 miles 
an hour. Prospective passengers need not be apprehensive 
of such speed, however, since the railways, with true German 
thoroughness, are increasing the distance from the first cau- 
tionary signal to the stop signal from 700 to 1,200 meters. 
This is to give the brakes on the car time to act. At those 
speeds, they will need it. 
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Smokeless Steaming 
In the Enginehouse 


By R. J. Needham* 


|B enginehouses where coal is used as fuel for loco- 
motives there has always been considerable destruc- 
tion due to corrosion which is caused by sulphur fumes 
and smoke along with steam emitted from the locomo- 
tive stacks. Sulphur gases, when combined with the 
steam of the exhaust, or of the locomotive blower, pro- 
duce a highly corrosive mixture. The destruction from 
these gases means considerable annual expense for 
maintenance and repairs, as well as discomfort to the 
workmen which no doubt, somewhat reduces their ef- 
ficiency. Complaint is often made by those living 
nearby, to the smoke and fumes emitted from the en- 
ginehouse jacks. 


Equipments using large ducts, exhaust fans, high 
chimneys and adjustable connections to the smoke stacks 
of the locomotive, of which many have been installed, 
are successful in preventing smoke from being emitted 
from the enginehouse in cases where the fumes are 
washed. But where such apparatus is not installed the 
smoke is carried high into the air by the chimneys, 








“Mr. Needham is mechanical and electrical engineer, Central Region, 
Canadian National, Toronto, Ont. 





which spreads its effect so that it is generally not ob- 
jectional. However smoke and gases to some degree 
escape into the enginehouse when locomotives are being 
moved out onto the turntable prior to departure. There- 
fore the best method to effectively eliminate these de- 
structive and undesirable agencies is to discontinue the 
burning of coal in the enginehouse. 

Direct steaming was introduced a few years ago which 
eliminated the burning of coal in locomotives while in 
the enginehouse. This arrangement permits igniting the 
coal, which is placed on the grates in the house, after 
the locomotive is outside, at which time the coal, being 
well dried out, can be ignited with an oil torch without 
much smoke. 

Using a different method, but carrying out the same 
idea, a system for getting steam up has been recently 
installed in the Danforth enginehouse (Toronto, Ont.) 
of the Canadian National. Portable oil burners are 
used for bringing the steam pressure up, preparatory to 
the departure of the locomotives. The oil, which is of 
the heavier quality, about 14 deg. Baumé, is circulated 
from an oil-storage tank of 8,000 Imperial gal. (9,450 
U. S. gal.) capacity. This tank is located near the un- 
loading track and the oil is circulated through an in- 
sulated pipe around the enginehouse and back to the 
tank by means of an electrically-operated rotary pump 
at the rate of approximately 10 Imp. gal. (11.8 U. S. 
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Burner Assembly 
Fig. 1—Assembly and details of the oil burner 
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gal.) per minute. In the. return line near the storage 
tank is an adjustable relief valve which is set to maintain 
a pressure of 90 lb. The oil passes through a heater, 
after leaving the pump, which maintains the temperature 
at about 150 deg. F. A 2-in. air line is also constructed 
around the enginehouse to supply air for the atomizing 
of the oil at the burners. High-pressure air at from 90 
to 100 Ib. is employed. 

These two pipe lines are placed close to each other 
near the roof of the enginehouse. Connections are taken 
off at every second pit and brought down the building 
columns so that the Y-connections are within easy reach 
from the floor for anyone to make connections with the 
hose to the portable oil burners. Every second stall has 
been found sufficient to meet the needs for this par- 
ticular enginehouse. The burner is set in the fire-box 
door and the oil is ignited by a burning piece of waste 
saturated with kerosene. The oil ignites readily with 
just a slight puff of smoke. The control valves on the 
oil and air lines to the burner are then adjusted to a 
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Fig. 2—Layout of the Danforth enginehouse showing the 
location of the oil-storage tank and pipe connections 


full smokeless flame. The burner is left resting in the 
fire door until steam pressure is up to about. 150 Ib. 
The burner is then removed and the grates covered with 
coal. The engine is now ready to move out of the en- 
ginehouse under its own steam and the coal can be 
kindled outside by an oil torch. 

With water temperatures in the boiler of from 120 to 
130 deg. F., the 150-Ib. pressure is reached in about 1% 
hours. No effort has been made to reduce the time of 
steaming up from a cold boiler as it is felt that the time 
usually allotted is desirable to give reasonably fast ex- 
pansion of the boiler plates. The coal distributed on the 
hot grates after steam is up Soon dries out so that it can 
be ignited with little smoke. As the blower is now avail- 
able, the locomotive is quickly prepared for departure. 


April, 1932 








A diagram of the piping installation is shown in Fig. 
2. The 8,000-gal. storage tank is located outside of the 
boiler room. It is buried in the ground beside another 
oil tank of 15,000 Imp. gal. (17,720 U. S. gal.) capacity 
which is the oil storage for the stationary boilers. Oil 
for either system may be drawn from either tank. The 
circulating pumps and oil heaters are located inside the 
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Fig. 3—Arrangement of valves and pipe drops 
in the enginehouse 


boiler room. The latter are supplied with steam from 
the stationary boilers when they are in operation. During 
the summer months, when the stationary boiler plant 
may be shut down, electric heaters or a lighter oil of 
gravity, 24 to 28 deg. Baumé, will be used. This light 
oil can be burned satisfactorily without heating, al- 
though the cost is slightly higher. 

The burner is of simple construction as shown in 
Fig. 1 and was made in the enginehouse from scrap 
fittings and pipe. This burner has operated satisfac- 
torily and efficiently. The oil and air are mixed before 
being emitted from the burner. The hood around the 
burner, which is of %-in. plate, soon becomes red hot 
at the outer edge and assists in ignition. It weighs about 
25 Ib. and is easily handled and carried from one loco- 
motive to another together with the two short pieces of 
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Fig. 4—Arrangement of pumps and tank connections at 
the boiler room 
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hose required to connect it to couplings on the building 
columns. 

Some experimenting was done to obtain a burner that 
was not too heavy and at the same time would ignite 
readily from a handful of waste saturated in kerosene, 
and would burn with a large flame without smoke. All 
the burners tried operated satisfactorily as regards burn- 
ing the light grade of oil but the burner shown in Fig. 
1 gave the best results with the heavier oil and was much 
lighter in weight. This burner has two valves of a 
standard %4-in. pattern for adjustment, one valve on the 
oil line and the other on the air line. A much larger 
flame than is normally required can be obtained, pro- 
viding plenty of regulation for the different sizes of fire 
boxes, 

The openings at the end of the burner consist of two, 
;;-in., and two, %-in. holes. The burner is set in the 
fire door so that the two larger holes lie horizontal. 
This produces a flame which tends to an elliptical shape. 
The idea of this is to give a good volume of flame in the 
center of the fire box which will strike at approximately 
the upper portion of the front of the brick arch so that 
the volume of heat which moves downward toward the 
grate will not be too great and the grate, which is bare, 
will not become overheated. 

As no coal or other protection is required on the grate 
while the oil fire is being used, air is permitted to cir- 
culate freely through it, thereby greatly reducing the 
amount of drafting necessary for supplying the air for 
combustion. Thus the amount of steam or air required 
for the blower is greatly reduced. It is the intention to 
use air for the blowers in this enginehouse in place of 
steam. This will reduce the stationary-boiler plant to a 
heating plant only and it can be closed down during the 
summer months. 

Some. experimenting has been done with the use of 
high-pressure air in place of steam for blowers. In 
using air it was found, of course, that the opening in 
the ordinary locomotive blower was far too large to be 
economically supplied with high-pressure air so other 
arrangements were tried. A 3%-in. pipe ring 14 in. in 
diameter with seven %-in. air jets, lowered into the 
locomotive stack for a depth of about 5 ft., gave satis- 
factory results with either coal or oil even for the larger 
power. When steaming with coal it was found that 
120 cu. ft. per min. was required to give good results. 
But with oil, 60 cu. ft. per min. was sufficient, due to the 
grates being bare. As 60 cu. ft. per min. was found to 
be required for atomizing the oil, the total amount of 
air required remained the same as for steaming with 
coal. With cheap electric power it is found that high- 
pressure air is generated economically for use with a 
blower of the type described. 

Fig. 3 shows the arrangement of valves at one of the 
building columns. There are three %4-in. globe valves 
equipped with extension drop stems so that they can be 
operated from the floor. The valve handles are located 
close to the Dart unions which are provided for the air 
and oil connections. A check valve is installed in the 
air line to prevent oil flowing into the air line if the 
pressure of the oil should rise accidentally above the 
air pressure. The middle globe valve is normally closed. 

The two hose lines from the burner are first connected 
to the air and oil lines. The valves in these lines are 
then opened thus permitting the air and oil to flow to 
the burner where it can be controlled. All adjustments 
to the flow of air and oil are made at the burner in the 
cab. After the steam pressure is up to about 150 Ib. the 
oil supply is shut off at the column and the middle valve 
opened, which allows air to pass through the oil pipe and 
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connections. This blows all the oil out of the-line to 
the burner. The flame is’extinguished when the oil is 
consumed. All valves are then closed, the burner is 
disconnected and moved to another locomotive. This 
sequence of operation of the valves prevents oil dripping 
from the connections on the column. 

The Danforth enginehouse consists. of 29 stalls. Four 
burners are required, as it has been found that not 
more than four locomotives must be under oil fire at 
any one time. The oil pump however is capable of 
supplying more locomotives, thus providing for any in- 
crease in the future. 

Fig. 4 shows the arrangement of pumps, relief valve 
and tank connections. Two electric pumps are shown, 
but only one was installed because the oil piping is so 
arranged that the pumps used for the stationary boilers 
can be changed over to supply the locomotive steaming 
system in case of emergency. 

This apparatus has now been in daily operation for 
over six months and has given satisfactory service. The 
average amount of oil used per locomotive steamed up is 
somewhat less than 30 Imp. gal. (36 U. S. gal.). Of 
course they are not all brought up to pressure from a 
cold condition. In some instances the water is pumped 
into the boiler from the hot well after a washout at 
about 120 deg. F. which is the lowest starting tempera- 
ture, in other cases the water remaining in the boiler 
may be much hotter, and in some cases there may be a 
slight steam pressure even as high as 15 to 20 lb. All 
are brought up to a pressure of from 140 to 150 Ib. 
before any coal is put on the grate, so that the locomo- 
tives can be moved under their own steam some distance 
even before the coal must be ignited. 

It is interesting to observe the large amount of heat 
that is made available throughout the enginehouse by 
the circulation of such a small quantity of oil. An oil 
stream of 10 Imp. gal. per min. pumped by a 2 hp. 
motor can supply approximately 107,400,000 B.t.u. per 
hour, the equivalent of about 3,000 boiler h.p, or a boiler 
plant of 1,500 h.p. at 200 per cent rating. Of course, 
this is a far larger plant than would be built for an 
enginehouse of the size at Danforth. But it is an indica- 
tion of the large amount of surplus heat available from 
this system. One of the advantages of the oil system is 
the high efficiency that can be maintained even with 
small units, which are represented by the several loco- 
motives as compared with burning oil in much larger 
units. Little expense is involved when there are no 
locomotives being steamed up, the cost consisting only 
of power to operate the small circulating pump motor, 
and the heat losses due to radiation from the insulated 
oil line. Automatic control of the air compressors which 
are required for other services than oil burning keeps 
this expense to a minimum. 

With the oil-steaming system, any of the many types 
of standard enginehouse smoke jack can be used. Smoke 
jacks are necessary with this system, but no alterations 
are required in any of the standard types. Jacks how- 
ever, permit the flues and tubes of locomotives to be 
blown at any stall, making it unnecessary to shift equip- 
ment to any special stalls for this operation. © The loco- 
motive smoke stacks are kept covered to reduce the heat 
losses when there is no fire in the fire box. 





He Deserves A REFUND WITH INTEREST—A 50-cent piece, 
produced from his own pocket and quickly inserted and fastened 
in a broken air-brake pipe to blank the air line, was used by 
Charles M. Crowther, machinist in the Meadows shop in the 
New York zone of the Pennsylvania, to get Train A-6 on its 
way recently, after it had stalled on the Perth Amboy and 
Woodbridge branch. 
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Fixture for Holding 
Main-Rod Brasses 


HE fixture shown in the drawing is used in the 
shops of a large railroad for holding main-rod 
brasses on the bed of a crank shaper or planer when 
finishing the rod fits and flat surfaces. It is made of 
cast iron. A pair of these fixtures is required to hold 
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Fixture for holding main-rod brasses on the bed of a planer 


the two halves of a main-rod brass. One of the fixtures 
is made as shown with set screws and bosses. The other 
fixture is made to the opposite hand and without set 
screws and bosses. 

The fixtures are bolted to the bed of the machine with 
the clamp faces toward each other. The main-rod brass, 
with both halves together, is placed between the clamp 
faces of the two fixtures and secured by tightening the 
three set screws. 


Coupler 
Height Gage 


GAGE for measuring and stenciling the height 
of couplers on cars entering or leaving the pas- 
senger car shop or for logomotives leaving the engine 
house or back shops is shown in the illustration. 
The base is: made from, hardwood, reinforced with 

















A combined gage and stencil for couplers 
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a light gage metal liner on the bottom, which prevents 
wear. A stop is attached to the bottom of the base 
which permits the gage to be placed in only one position 
on the rail, in order that the stencil will be centered 
perfectly on the outside face of the knuckle. 

The upright section is made from %-in. iron, per- 
forated to reduce weight, and a thin copper sheet is 
used as the stencil, the minimum and maximum coup- 
ler heights being used. 

It is optional as to the methods employed in stencil- 
ing the face of the knuckle, either white paint or 
powdered chalk can be used. However, the use of the 
powdered chalk will be found not only more economical 
but also will serve the purpose of indicating to the des- 
patching foreman that the coupler is within the limits of 
standard height when the car or locomotive leaves the 
shop and no cleaning is necessary when restenciling 
is desired. 


Thread-Cleaning Tap 
And Reseating Tool 


COMBINATION thread-cleaning tap and reseat- 
ing tool for 3%-in. Huron bushings, which gives 
very satisfactory results, is shown in the illustration. Re- 
ferring to the assembly drawing in the lower right cor- 
ner of the illustration, the tool comprises essentially a 
thread-cleaning tap which can be turned into the 3%- 
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Details of thread-cleaning tap and reseating tool for 3%-in. 
Huron bushing 


in. bushing, cleaning the threads as it goes and forming 
a rigid support for the subsequent refacing operation, 
which must be square with the axis of the tap. The 
réfacing tool, itself, is provided with a squared end so 
that it can be turned by a wrench during the refacing 
operation, a hand-operated spindle, threaded into the 
cleaning tap, serving to hold the refacing or the reseat- 
ing tool against the bushing with the required pressure 
to give a light finishing cut. 

Details of the thread-cleaning tap, provided with four 





161 











square threads per inch, and a 1)4-in. squared end, are 
shown in the drawing. The hand-operated spindle, made 
of tool steel, is provided with a shoulder and washer 
to bear against the reseating tool. The part of the spin- 
dle which fits into the thread-cleaning tap is turned to 
94-in. diameter and provided on the end with 12 threads 
per inch. The reseating tool, itself, made of tool steel, 
hardened, is machined on the end with 18 cutting edges. 
This tool is hollowed out to a depth of 25%-in. and a 
diameter of 2 in. to form a smooth running fit over the 
guiding portion of the thread-cleaning tap. The end of 
the reseating tool is machined to a 134-in. square to 
provide for turning with a wrench. All parts of this 
tool are machined and finished all over. 


Link Slot 
Grinder 


SHOP-MADE link grinder with individual motor 

drive, developed at the Milwaukee shops of the 
Chicago, Milwaukee, St. Paul & Pacific, is shown in the 
illustration. It consists of a well-ribbed, cast-iron knee 
firmly bolted to a substantial cast-iron base plate and 
arranged to carry a ball-bearing grinding-wheel spindle, 
vertical adjustments of the latter being possible by 
means of a hand feed screw. The spindle is driven by 
a Dayton double cog-belt drive, with a 3-in. pulley on the 
spindle and a 634-in. pulley on the electric-motor arma- 
ture shaft. 

As originally designed, the power for this machine 
was taken from a line shaft with pulleys proportioned 
to give a spindle speed of 6,200 r.pm. This speed 
proved to be inadequate, however, and it was found to 
be practically impossible to get a satisfactory belt life 
with a long belt traveling at such relatively high speeds. 
With the short double cog-belt drive, and pulleys of the 
size indicated, the grinding-wheel speed has been in- 
creased to 7,300 r.p.m. and a life of practically two years 
is secured with one pair of belts. In the interests of 


safety, the double cog-belt drive is protected with a 
sheet-metal guard, as illustrated. 





Shop-made locomotive-link grinder developed at the Mil- 
waukee shops of the C. M. St. P. & P. 


162 . Railway Mechanical Engineer 





In this link grinding machine, the valve motion link 
is clamped in a carrier supported on four small grooved 
rollers, which, in turn, travel on two V-rail frames, 
pivoted at the center and capable of micrometer adjust- 
ment up and down at each end to give the required 
radius. Obviously, the nearer the rail frames are ad- 
justed to a straight line, the longer will be the radius 
of the arc ground as the link is oscillated forward .and 
back along the rails. 

The carrier, oscillated by hand, is also capable of 
manual adjustment longitudinally of the spindle in order 
to position the grinding wheel properly in the link slot. 
With due care to keep the spindle ball bearings properly 
adjusted and the grinding wheel true, a smooth, accurate 
job of grinding the link can be secured. The time will 
vary from one to two hours, depending upon the size 
and condition of the link. An exhaust hood with a 
flexible pipe connection to a rotary fan underneath the 
machine is provided to remove abrasive dust and par- 
ticles as the grinding operation progresses. The ma- 
chine is fully provided with electric starting switches 
and fuses. 


Device For 
Fitting Binders 


HE device shown in the photograph is used for 
fitting binders to the frames of locomotives under- 
going extensive repairs. 
It consists of a piece of one-inch round wrought iron 
formed in the manner shown to conform to the size 
of the binder and is provided with an open loop at the 





A device which simplifies the job of fitting binders 
v 


top of sufficient clearance to permit the application of 
a l-in. by 1-in. steel bar tapering off to l-in. by 3%-in. 
at the extreme end. The bar is six feet in length. 
Eighteen inches from the leverage end of the bar two 
metal blocks are welded, sufficient space being left be- 
tween them to permit the link of a ¥%-in, chain, to rest 
on the body of the bar when the binder is being raised 
into position. The opposite end of the chain can be 
attached to the running board, air-pump brackets or 
any other part of the engine which protrudes sufficiently 
to serve the purpose. 
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This device eliminates the necessity of using more 
than two men to perform this work and lessens the 
liability of injuries to the workmen who are compelled 
to perform this task by other methods. 


Rack for Drawing 
Boards and T-Squares 


HOWN in the drawing is a rack for drawing 
boards and T-squares which is standard design 

for the apprentice classrooms on an eastern railroad. It 
is 21 in. by 5 ft. 2 in. and stands 4 ft. 93% in. from the 
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Standard rack for drawing boards and T-squares designed 
for use in apprentice class rooms 


floor. Spaces are provided for 24 drawing boards and 
T-squares. The shelves are of %-in. material and are 


spaced 3 in. apart. The rack is varnished and the fig- 
ures are stencilled in white. It is made of yellow pine 
and nailed together. 


Reseating 
Tool 


CONVENIENT and efficient tool for reseating 45- 
deg. joint seats from 6 in. to 12% in. in diameter 
is shown in the illustration. This tool is also being 
made in a smaller size for 334-in. to 10-in. seats. 

Indicator. 
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Reseating tool for machining or refinishing 45-deg. joint seats 
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The main part of the tool comprises a blade holder 
made of soft steel, slotted to receive five hardened high- 
speed tool-steel blades, and drilled to reduce the weight. 
The blade holder is keyed on a 1%-in. spindle, ma- 
chined at one end to a No. 5 Morse taper and threaded 
at the other to receive a 1-in., 12-thread nut and washer 


to keep the blade holder in place. The cutter blades 
are machined with left-hand spirals, right-hand cut teeth, 
being adjustable in the blade-holder slots by 5%-in. cap 
screws, capable of adjustment in slotted holes in the 
blade holder. One indicator mark on each blade oppo- 
site the center of the cap screw is provided for compari- 
son, with graduations on the blade holder to permit giv- 
ing all blades the same adjustment required for refacing 
a 45-deg. seat of any particular size. All parts of this 
tool are machined and finished all over. 


Trailer-Truck-Pedestal 
Guide Liners 


PEDESTAL, guide liner for trailer trucks that 

can be renewed whenever necessary without 

necessitating the removal of the journal box is shown 
in the illustration. 

When these liners are spot welded in position it is 

frequently necessary to remove the trailer wheels and 





A pedestal liner that can be removed without disturbing 
the journal box 


journal boxes to replace the liners. However if thesc 
liners are secured in place by a single bolt they can be 
removed and reapplied by merely removing the bottom - 
pedestal strap and the two bolts in the liners and an 
oversized liner can be inserted in very little time. 
While the liners which have formerly been applied 
with spot welds may be of sufficient width to permit 
their application with bolts in the manner shown they 
should be formed with ample material to extend over 
the outside face of the pedestal guide to prevent any 
movement of the liner after it has been applied. 


New C. & O. TRAIN, THE “GEORGE WASHINGTON”—On April 
24 the Chesapeake & Ohio will put into service the first air- 
cooled sleeping-car train, to be known as the “George Wash- 
ington,” to be run between Washington, Cincinnati and Louis- 
ville. The train will be operated on a new and faster schedule 
so arranged as to connect at both ends of its route with the 
best trains of other railroads. 
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NEW _ DEVICES 





Concentration 
Hydrometer 


With. a view to affording an accurate 
determination of locomotive _ boiler- 
water concentration and thus prevent- 
ing excessive blow-downs and attendant 
unnecessary heat loss, the Dearborn 
Chemical Company, 310 S. Michigan 
avenue, Chicago, has recently developed 
and placed on the market a concentra- 
tion hydrometer which is notable for 














Hydrometer for determining the concen- 
tration of boiler water 
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compact design and the provision for all 
observations, temperature corrections 
and tabular references in a single in- 
strument. Equipment previously em- 
ployed for determining pboiler-water 
concentration consisted of several units, 
the use of which required reference to 
charts and involved several operations 
which were not practicable to carry on 
while the locomotive was in motion. 

The new Dearborn concentration hy- 
drometer, contains an in-built hydrome- 
ter, a thermometer and a _ conversion 
table, from which the grains of concen- 
tration per U. S. gallon are read. In 
assembling, the float with graduated 
stem is inserted in the glass tube and a 
rubber plug and bulb applied. The ther- 
mometer and scale are held in place as 
shown beside the hydrometer tube. 

In operation, boiler-water samples are 
taken from the water column or from 
the blow-off connection, in the former 
case the column being blown down at 
least twice before collecting the sample. 
To obtain a strictly representative 
sample the water should be drawn off 
through a condenser coil to prevent 
flashing. The water is permitted to cool 
to a temperature of 60 to 120 deg. F., 
then being drawn into the instrument 
and expelled two or three times to 
make sure that the glass temperature is 
the same as the temperature of the 
water. With the hydrometer floating 
freely, the float scale is read as soon as 
it comes to rest. A correction, corre- 
sponding to the temperature, indicated 
on the scale of the thermometer, is sub- 
tracted from the float reading and the 
resultant figure referred to the table 
built into the instrument which gives 
the corresponding concentration. 

In testing samples containing from 
600 to 1,100 grains per gallon, the temp- 
erature of the water should be 80 to 120 
deg. F. in order to float the hydrometer 
within the limits of the float scale. The 
concentration range indicated by this 
hydrometer is from zero to 1,100 grains 
per U. S. gallon. 


Landmaco Pipe 
Threading Machine 


The Landis Machine Company, Inc., 
Waynesboro, Pa., has placed on the mar- 
ket a new machine known as the 1%-in. 
Landmaco pipe and nipple threading ma- 
chine. This machine is made in single 
and double-head models and is equipped 
with either externally or internally 
tripped Lanco pipe and nipple threading 
heads. Its range is % in. to 1% in. with 
the externally tripped head and % in. to 
1% in. with the internally tripped type. 

A single pulley drive with a friction- 
clutch control delivers the power to the 
machine. The clutch is mounted on the 
outer end of the drive shaft where it is 
accessible for the ordinary maintenance 





adjustments. The machine can be mo- 
torized at any time by mounting a suitable 
motor in the motor compartment in the 
bed and connecting it to the drive shaft 
with a silent chain. 

The gear box is of the selective type 
with eight ‘speeds. It is built into the 
headstock and is fitted throughout with 
anti-friction bearings. The gears are 
made of hardened and burnished chrome 
nickel steel and are mounted on heat 
treated alloy steel shafts. The bearings 
and all gears are lubricated by a flood 
system of lubrication. 

The spindle is driven by spiral bevel 
gears. The bearings at the die head end 
are oversize, pre-loaded, anti-friction bear- 
ings. This type of bearing provides a 
permanent thrust load and thereby elim- 
inates the end play which would other- 
wise develop. 

The die head is located close to the 
front spindle bearing to reduce the over- 
hang to a minimum. It may be opened 
and closed either automatically or by 
hand. The automatic opening mechanism 
operates through a trip rod and yoke with 





The Landmaco nipple threading ma- 
chine is built in both single and 
double-head models 


the externally tripped die head and 
through the reaming attachment with the 
internally tripped type. 

The carriage is gibbed to the bed and is 
operated by a lever which can be located 
on either the right or left hand side of 
the carriage. The guides are protected 
by guards and wipers. The guards are 
attached to the front of the carriage and 
pass under the headstock. The wipers are 
located at the rear end of the carriage 
and are adjustable for wear. The guides 
are lubricated by felt pads inserted in the 
base of the carriage and fed from a cet- 
tral reservoir. 

The vise has both horizontal sidewis¢ 
and vertical adjustments, which make pos- 
sible an extremely accurate alinement be 
tween the die head and the work. The 
heavy rim of the vise hand wheel acts 45 
a fly wheel and reduces the effort te 
quired to grip the work. The vise jaws 

(Continued on next left-hand page) 
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TO PREVENT ROD FAILURES ? 


Not all rod failures are due to defects that can be detected by inspection. Perhaps the most 
frequent cause of failure is lack of resistance tofatigue—the eventual surrender of a carbon 
steel forging to the severe stresses to which it is subjected. « Guard against forging fail- 
ures by adopting an alloy forging steel of required strength, toughness and resistance 
to fatigue. « There is an Agathon Alloy Steel particularly suited for this purpose which 
is stronger and tougher than carbon steel. It resists fatigue exceptionally well. « Replace 
those inadequate carbon steel forgings with parts of Agathon Alloy 
Steel and you are safe-guarded against costly forging failures. 


Toncan Iron Boiler Tubes, Pipe, Culverts, Rivets, 
Plates, Staybolts, Tender Plates and Firebox 
Sheets « |Sheets and Strip for special railroad 
purposes e Agathon Alloy Steels for Locomotive 
Parts « Agathon Engine Bolt Steel - Nitralloy 
Agathon Iron for Pinsand Bushings « Agathon 
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Staybolt Iron « Climax Steel Staybolts « Upson 
Bolts and Nuts * Track Material, Maney 
Guard Rail Assemblies ¢ Enduro Stainless 
Steel for dining car equipment, for refrig- 
eration cars and for firebox sheets 
Agathon Nickel Forging Steel (20-27 Carbon) 
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are driven by full bronze vise-screw nuts 
which are renewable. 

The pump is of the low pressure gear 
type. It is built into the bed and can be 
removed for inspection without discon- 
necting any piping. The pump is driven 
from the constant speed shaft in the gear 
box and will reverse automatically when 
the machine is reversed. 

The bed is made of semi-steel and is 
cast in one piece. It is reinforced by an 
inner wall and forms a rigid support for 
the carriage and headstock. Large drains 
below the guides and also at the base of 
the bed return the cutting coolant over- 
flow to the reservoir. 


Automatic Welding 
Head for Shielded Are 


A wire-feeding head which allows auto- 
matic arc welding with the shielded arc 
process has been introduced by The Lin- 
coln Electric Company, Cleveland, Ohio. 
The result claimed for this head is high- 
speed operation on either butt, fillet or 
building-up welding, the deposited metal 
having physical characteristics equal to or 
better than mild steel. 

The shielded arc technique is secured 
through the use of the Electronic Tor- 
nado welding head and a fibrous autogen- 
izer which is fed into the arc flame. This 
autogenizer burns and forms a gas ex- 
cluding the oxygen and nitrogen of the 
atmosphere while the metal is molten. 
The welding head utilizes a carbon arc 
around which is superimposed a magnetic 
field which directs the arc stream on the 
line of fusion. Full automatic control of 





Shielded arc wire-feeding automatic arc 
welder 


the arc is obtained, thus maintaining the 
head of the arc constant. Means are al- 
so provided for varying the speed of the 
travel of the head through a wide range. 

Continuous filler metal is obtained from 
a reel mounted on the head and fed into 
the arc just in front of the arc travel. 
Means are provided for varying the rate 
at which the filler metal is fed into the 
arc so that the amount of metal deposited 
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can be varied to meet the conditions de- 
manded by the speed of the head and the 


type of weld being made. Since the rate 
at which the filler can be fed is varied 
independently of the speed of the head 
travel, only one size of filler metal is 
necessary for any type of work within the 
range of the machine. 

The filler metal is usually in strip form 
which insures greater accuracy in feed- 
ing the metal in the arc. 

The only factors determining the most 
desirable size ard form of the filler metal 
are ease of handling, compactness of the 
coils and minimum disturbance of the arc. 
In view of these factors filler strip 3/16 
in. wide and 1/16 in. thick has been 
adopted as standard and is furnished in 
70-lb. coils 12 in. inside diameter and 
about 18 in. outside diameter, and 3% in. 
traverse. These coils are securely tied 
and treated to prevent corrosion during 
storage. When being used the coil of 
filler is mounted on a steel reel with de- 
tachable head furnished with each auto- 
matic. 

It is claimed that the use of this auto- 
matic device brings several important im- 
provements to welding: (1) The filler 
metal carries no current and its size is 
independent of the current used for weld- 
ing. One size of strip can be used for 
any current from 75 to 500 amp.; (2) as 
the filler does not carry current, spatter 
and waste is largely eliminated; (3) the 
filler strip does not pass through the arc 
as in metallic welding, but beneath it and 
is therefore not subject to the extremely 
high temperature of the arc stream; (4) 
it makes possible a practical method of 
shielded arc welding where it is desirable 
or necessary to add filler metal. 

Since the welds are made in a shielded 
arc, the physical characteristics are sim- 
ilar to those obtained by other shielded 
are methods. It is claimed a tensile 
strength ranging from 65,000 to 80,000 
lb. per sq. in. is obtained, with 20 per 
cent or more elongation in two inches. 


Jaton Weatherproofed 
Fabrice 


A new waterproof fabric, known as 
Jaton Fabric, is being introduced by the 
Wood Conversion Company, 360 N. 
Michigan avenue, Chicago, for car-roof 
covering, locomotive-cab curtains, tarpau- 
lin covers for mail sacks, and many sim- 
ilar purposes. 

The original cotton-duck material is 
thoroughly dried and scientifically pre- 
pared before application of the Jaton 
treatment, consisting of thorough impreg- 
nation with a vegetable-compound mate- 
rial which is said to increase the original 
strength of the cloth fully 20 per cent. 
The treatment tends to make the fabric 
mildew-proof, also oil-proof, since the 
material is not soluble in crude oil, gaso- 
line or any of the ordinary solvents used 
for waterproofing. The new fabric is un- 
affected by extremes of hot or cold wea- 
ther, having demonstrated its ability to 
remain flexible and waterproof under 
varying climatic conditions and tempera- 
tures from 120 deg. F. to 212 deg F. The 
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fabric is, of course, wind-proof, and is 
not affected by smoke or gases. Since 
the waterproofing material does not rub 
off, nor the colors run, Jaton fabric makes 
a desirable covering where cleanliness is 
essential. By means of a further exclusive 
process, the fabric, when required, is 
made fire-resisting as well as waterproof. 

Jaton fabric is available in stock widths 
of 36 in. 42 in., 48 in., and 50 in. Style 
No. 19 weighs 19 ounces per sq. yd. be- 
fore treatment and 22. ounces after; 
Style No. 15, 15 ounces before, 18 ounces 
after; Style No. 12, 12 ounces before, 
15% ounces after. Special widths, 
weights and colors can, however, be sup- 
plied. 


B. & S. Vertical-Spindle 
Milling Machine 


Brown & Sharpe Mfg. Co., Providence, 
R. L, has announced the addition of the 
No. 1 Standard vertical-spindle milling 
machine (motor-driven) to its line of 
Standard machines. 

The new machine provides a fast, sen- 





Brown & Sharpe No. 1 standard verti- 
cal spindle milling machine 


sitive unit for end mills and shell end 
mills, through spindle speeds ranging from 
150 to 1800 r. p. m. in either direction. 
The high speed series gives correct speeds 
when using small end mills from %-i0. 
to 3 in. diameter of the ‘new cutting al- 
loys as well as high-speed steel. The 
back gear range to 450 r. p. m., giving 4 
smooth powerful drive when using large 
cutters. 

The machine is provided with a new 
type of motorization, an individual mo 
tor being used to drive the spindle with 4 
second motor furnishing power for table 
and spindle feeds. Both motors are col 
trolled from a single push-button station 
readily accessible from front and rear oP 
erating positions. All electrical contro! 

(Continued on next left-hand page) 





April, 1932 














d is 
‘ince 

rub 
akes 
3S is 
isive 


dths 
style 

be- 
iter ; 
nces 
fore, 
dths, 
sup- 


lle 


- the 
lling 
> of 


sen- 


verti: © 


end 


from 


tion. 
veeds 


pin. 


g al- 


The 


ing 4 


large 


new Be 


mo- 
ith a 
table 


con: 


ation 
roy & 
trols 








Aprit, 1932 RAILWAY MECHANICAL ENGINEER 


@ BSOLETE LOCOMOTIVES 
ARE CRUEL 


TO THE OPERATING RATIO 


Working a horse beyond its prime 





brings a charge of “cruelty to animals’. « Working a 20-year 





old locomotive today is cruelty to the operating ratio. « Your 





best locomotives now handle your reduced traffic. As business 





builds up again more locomotives will be needed. « Don't 





drag your old locomotives off the scrap pile and expect to main- 





fain your present costs per ton mile. « New Super-Power 





Locomotives are needed to keep transportation expense at a 





minimum. 








LIMA LOCOMOTIVE WORKS, Incorporated LIMA, OHIO 





enclosed. 


completely 
All cutting movements of both table 
and spindle can be controlled from either 


and wiring are 


front or rear operating position. Feed 
changes of table and spindle and speed 
changes can be similarly made. Practi- 
cally all of the features in the regular 
Standard line are included in the new ma- 
chine; namely, dual operating control 
(changing as well as engagement of 
speeds and feeds from front or rear op- 
erating positions), power fast travel for 
the table in all directions (automatically 
disengaged when not in use), anti-fric- 
tion bearings in all main mechanisms in- 
cluding spindle drive, automatic lubrica- 
tion, unit type coolant pump, and con- 
venient hand adjustments of table, sad- 
dle and spindle. 

Power feed is provided for the spindle 
head, which can be readily disengaged 
when not in use. In addition, an unusual- 
ly fast hand adjustment of 2 1/10 in. per 
revolution of the handwheel is available, 
so that less than two turns of the hand- 
wheel will move the head the entire length 
of its travel. As the head is counter- 
weighted, this adjustment is easily made. 

The longitudinal hand control is pro- 
vided with a newly designed safety hand- 
wheel, automatically disengaged when not 
in use. The handcrank gives the ad- 
vantage of long leverage, or the hand- 
wheel can be “rimmed” when it is de- 
sired to make delicate adjustments. 


Spray Heads for 
Enamel Finishing 


Two new spray heads for DeVilbiss 
spray guns have recently been announced 
by The DeVilbiss Company, Toledo, Ohio. 
These spray heads were designed especi- 
ally for use with the new synthetic lac- 
quers, enamels and similar finishing ma- 
terials. One is for use with suction ma- 
terial feed, the other for use with pres- 
sure feed. Either head operates with the 





A new spray head on this DeVilbiss gun 
equips it for handling the synthetic 
enamels and lacquers 


DeVilbiss type AV spray gun. These 
spray heads make it unnecessary for 
users of DeVilbiss spray guns to buy a 
complete gun to handle the new synthetic 
enamels. The suction-feed spray head can 
be used with ordinary lacquers as well as 
with the new synthetic materials. The 
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pressure feed spray head is not suitable 
for use with ordinary lacquers or similar 
light materials but is designed solely for 


the new synthetic enamels. 


Post Type 
Radial-Drill Stand 


The Hisey-Wolf Machine Company, 
Cincinnati, Ohio, has recently placed on 
the market a post type radial-drill stand 
with a sensitive rack-and-pinion feed ad- 
justment which permits the use of any 
type of Hisey-Wolf portable electric drill 
up to and including %-in. capacity as a 
fixed unit. 

The feed is operated through a rack 
and pinion the same as on the ordinary 
drill press, thereby permitting a positive 
and sensitive control. The brackets which 
hold the motor are so designed that the 
portable drill may be attached without re- 





Post type radial-drill stand for use with 
portable drills 


moving any part of the machine. 

The vertical adjustment, without reset- 
ting, is 7% in. through the rack and pin- 
ion and the vertical adjustment up and 
down the main column is 19 in., making 
possible a total vertical adjustment of 
26% in. The full arm length will swing 
through a circle of 240 deg. and the maxi- 
mum arm reach from the column to the 
drill spindle is 13 in. 


Dudley 
Combination Locks 


The Dudley Lock Corporation, 26 North 
Franklin street, Chicago, has developed 
two new combination locks known as the 
Rotodial and Rotopoint that are of inter- 
est to the railroad field. These locks have 
no key but operate by combination—three 
numbers. Not only are they self-locking 
but it is not necessary to spin the dial or 


knob in order to hide the last number of 
the combination. . The shackle is pushed 
in and the rest is automatic. The lock 
protects personal belongings in-lockers at 
terminals and enginehouses, guards tools 
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A three-number com- 
bination lock 


in tool houses and chests, supplies in com- 
missaries and various other places where 
absolute protection is needed beyond what 
keys can give. Besides, they eliminate the 
necessity of carrying and remembering 
keys, the danger of losing them or hay- 
ing them stolen, the necessity of replac- 
ing them or of maintaining keyboards. 


Garlock Guardian 
Expansion Gasket 


The Garlock Packing Company, Pal- 
myra, N. Y., has recently developed a type 
of gasket known as the Guardian gasket 
to meet requirements demanding safety 
against any pressure or temperature; re- 
sistance to gases and liquids; tight joints 
under changing temperatures and con- 
tinued resiliency in service. Patents are 
pending on this new product. 

This gasket is designed for service on 
boilers, pipe lines or other equipment sub- 
ject to frequent or rapid temperature 
changes or on jobs where vibration is 


~ s 





The Guardian Gasket acts as an expan- 
sion joint 


encountered. The construction of the 
gasket is such that it serves in the capac- 
ity of an expansion joint, adjusting itself, 
without leakage, to the expansion and 
contraction of the joint. The tightening 
of the gasket in the joint is said not to 
destroy the compression and rebound qual- 
ities which it possesses. 
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Clubs and Associations 





NorTHWEST Car MEN’s ASSOCIATION.— 
Transportation Problems will be discussed 
by Edward F. Flynn at the meeting of 
the Northwest Car Men’s Association at 
8 p.m. on April 18 at the Minnesota 
Transfer Y.M.C.A. Gymnasium, St. Paul, 
Minn. 


New York Rartroap Cius.—On April 
15 at 8 p.m, in the auditorium of the 
Engineering Societies building, 29 West 
Thirty-Ninth street, New York, C. A. 
Gill, chief consulting engineer of the gov- 
ernment operated railroad system of the 
Union of Socialist Soviet Republics, will 
relate some of his interesting experiences 
in Russia. 


Car FoREMEN’s ASSOCIATION OF OMAHA, 
Councit Biurrs & South Omaha Inter- 
change.—“Coaching the Interchange In- 
spector” is the subject for discussion by 
H. E. Moran, general car foreman, Chi- 
cago Great Western, at the meeting of 
the Car Foremen’s Association of Oma- 
ha which will be held at Omaha, Nebr., on 
April 14 at 2 p.m. Defect cards, Rule 4, 
will also be discussed. 


EASTERN CAR ForREMEN’s ASSOCIATION.— 
B. E. Miller, master painter of the Dela- 
ware, Lackawanna & Western at Hoboken, 
N. J., will present a paper on “The Steel 
Passenger Car—How Shall It Be Paint- 
ed?” at the meeting of the Eastern Car 
Foremen’s Association which will be held 
on April 22 at 8 p.m. at the Engineering 
Societies building, 29 West Thirty-Ninth 
street, New York. 


New ENGLAND RarLroap CLus.—C. E. 
Barba, mechanical engineer, Boston & 
Maine, will present “A Treatise on Loco- 
motive Front Ends” at the April 12 meet- 
ing of the New England Railroad Club 
which will be held at 6:30 p.m. at the 
Copley-Plaza Hotel, Boston, Mass. The 
annual banquet and entertainment of the 
club will take place at the Copley-Plaza 
Hotel on Tuesday, May 10. 


CENTRAL RarLway CLus oF BuFFALo.— 
“Refrigeration Experience in Perishable 
Transportation” is the subject of a paper 
to be presented by F. S. Welsh, vice- 
president and general manager, Mer- 
chants Despatch, Inc., before the Central 
Railway Club of Buffalo on April 14 at 
8 p.m. at the Hotel Statler, Buffalo, N. Y. 
There will be a program of entertainment 
and also a moving picture showing the 
Progressive construction of the most mod- 
ern refrigerator car. 


PaciFIc Rattway Cius.—“The Classi- 
fication and Preparation of Cars” will be 
discussed by J. P. Quigley, superintendent 
of transportation, Western Pacific, and 
O. L. Wright, general foreman car de- 
partment, Atchison, Topeka & Santa Fe, 
at the meeting of the Pacific Railway 
Club which will be held at 7:30 p.m. on 
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April 14 at the Hotel Oakland, Oakland, 
Cal. {At the fifteenth annual meeting of 
the Pacific Railway Club which was held 
on March 10 in the Concert Room of the 
Palace Hotel, San Francisco, Cal., the 
following officers were elected to serve 
during the coming year: President, Lacy 
L. Galbraith, conductor, Atchison, Topeka 
& Santa Fe; first vice-president, D. C. 
Wilkins, commercial agent, Western Pa- 
cific ; second vice-president, W. R. Parker, 
road foreman of engines, Southern Pa- 
cific; treasurer, A. J. I.undberg, presi- 
dent, Key Terminal Railway, Ltd., and 
secretary, William S. Wollner. Mr. 
Wollner has been the executive secretary 
of the club since its organization in 1917. 
He is director of Public Relations of the 
Southern Pacific Golden Gate Ferries and 
general safety and welfare agent of the 
Northwestern Pacific. 


Club Papers 





The Pennsylvania Electrification 


New York Railroad Club.—Meeting 
held Friday evening, March 18, at the 
Engineering Societies building, 29 West 
Thirty-Ninth street, New York. Subject, 
Electrification of the Pennsylvania Rail- 
road, by J. V. B. Duer, electrical engineer, 
Pennsylvania. {[The March meeting of 
the New York Railroad Club was Elec- 
trical Night under the auspices of the 
Westinghouse Electric & Manufacturing 
Company. The principal paper was that 
by Mr. Duer, in which he described the 
scope of the electrification program of the 
Pennsylvania between New York and 
Washington, D. C., with statistical in- 
formation showing the tremendous vol- 
ume of traffic which will be moved by 
electric power when the project is com- 
pleted. {When the 230 miles of line, 
comprising stretches of two, four and 
six tracks, which serve the cities of New 
York, Philadelphia, Baltimore, Washing- 
ton, and a number of other important 
cities and towns, is completed, Mr. Duer 
said that there would be a daily electrified 
train movement in normal times of 60 
freight trains and 830 passenger trains, 
of which 492 would be multiple-unit 
trains. This movement, he said, would 
represent a total freight trailing gross 
ton mileage of 10,030,000,000, a passenger- 
car mileage of 133,575,000 and an electric- 
locomotive mileage of 17,787,000. In ad- 
dition to this movement he pointed out 
that over some portions of the electrified 
zone there will be a daily movement of 
130 interdivisional freight trains, which 
movement will be electrified as the pro- 
gram is extended westward. Yard freight 
switching and pick-up movements to non- 
electrified territories and sidings will not 
at the present time be electrified. {In 


addition to 111 to 118 new passenger 
electric locomotives,” said Mr. Duer, “71 _ 
to 88 new freight electric locomotives, 14 
to 65 new switcher locomotives, and 86 to 
114 new multiple-unit passenger cars must 
be provided and the necessary power sup- 
ply secured. Thirty-six existing locomo- 
tives will be altered for use in this serv- 
ice.” Mr. Duer set forth a number of 
the important decisions which had to be 
made before proceeding with the develop- 
ment of the project and briefly described 
the principal characteristics of the loco- 
motives which have been developed for 
the various classes of service. 


Operating Savings from Steel 
Castings 


New England Railroad Club.—Meeting 
held Tuesday evening, March 8, Copley- 
Plaza Hotel, Boston, Mass. Subject, 
“Operating Savings from Steel Castings,” 
by William M. Sheehan, manager, eastern 
district sales, General Steel Castings Cor- 
poration, Eddystone, Pa. {{Mr. Sheehan 
described the development of a wide 
variety of uses for integral structures of 
cast steel in the construction of railway 
rolling stock, in addition to the well estab- 
lished water bottom tender frames, loco- 
motive bed castings, and engine and 
tender trucks. Among these are the anti- 
telescoping cast-steel passenger-car end 
construction, modified cast-steel end frame 
for end-door express cars, and cast steel 
underframes for freight cars. [“It can 
be definitely stated,” he said, “that the 
cast steel underframe can be made just 
as light as service requirements will per- 
mit, for the steel foundry art has pro- 
gressed to a point where large castings 
of relatively thin sections are common. 
The improvements which have been made 
in manufacturing practices promise that 
the integral underframe with the ad- 
vantages of quantity production can be 
supplied at a price that will justify its 
use. Its merits are numerous and readily 
apparent to everyone responsible for 
freight-car maintenance. ‘Its unitary 
form permits the embodiment of the sills, 
bolsters, crossties, draft housings, striking 
plates, center plates, brake attachments 
and other fixed appurtenances. Loose 
rivets, always a source of high upkeep ex- 
pense and forerunners of disintegration, 
are eliminated. The protective siliceous 
skin will prevent corrosive deterioration 
as it has proved its ability to do on cast- 
steel tender frames.” Mr. Sheehan re- 
ferred to the splendid account of them- 
selves which 300 integral underframes in 
Santa Fe sulphur cars have given during 
several years of service and said that a 
number of 50-ton gondola cars have been 
built with cast-steel foundations for coal- 
carrying roads during the middle of 1931. 

(Turn to second left-hand page) 
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FRANKLIN TYPE §E'D. 


A unique design providing: 
1. Maximum holding power with 


2. Provision for lubrication as 


well as 





3. Automatic indication of piston 
packing cup condition, thus 


4. Avoiding disassembly of the 
gear to check the packing. 


DESIGN DETAILS 


A balanced slide valve is used. Every air man is 
familiar with this type and understands the little 
maintenance required. 
Crossheads and guides are eliminated, thus reduc- 
ing weight, number of parts for stock, and over-all 
maintenance. 
The piston trunk and front head are proportioned 
to care for all side and vertical stresses at low unit 
bearing pressures. The self-adjusting piston rod pack- . 


ing requires no attention between shoppings. 





The seal between the Rocker Arm and the Valve P 
Chest is accomplished by a metallic joint. This is an 


advantage over soft packing. 


FRANKLIN RAILWAY SUPPLY£O 
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>OWER REVERSE GEAR 


e® accurate control; quick response 





M1 


| 


e low maintenance 


® proved performance 


Proved by performance on thousands of locomo- 
tives, the Franklin Type “E’’ Power Reverse Gear gives 
accurate cut-off control at low cost. 

Bo —————_) oa Quick-acting, with a minimum of physical labor, the 
Franklin Type “E” Power Reverse Gear makes it easy 









to obtain and keep the desired cut-off. 

A small number of wearing parts and unique features 
of design keep maintenance at a minimum, resulting 
in a low yearly cost for this gear. Due to the absence 
of cross-head, the gear is also lighter in weight. 


For economy and satisfactory performance 


ed aed 


i\ specify Franklin Type “E” Power Reverse Gear. 


LY On PANY, IN C.o, new york, cHicaco, MONTREAL 





{In concluding his paper, Mr. Sheehan 
called attention to the increasing age of 
the locomotives owned by American rail- 
roads, “A prominent economic writer in 
Barrons,” he said, “several months ago 
referred to the railroads as a moribund 
industry. Such a harsh criticism might 
have been based on the gradual drying up 
of equipment replacement during the past 
25 years. In 1907 the locomotives less 
than 10 years old comprised 61 per cent 
of the total number in service. In 1914 
this had dropped to 50 per cent; in 1921, 
to 26 per cent; in 1928, to 22 per cent; in 
1930, to 18.3 per cent, and if we project 
the replacement into the future at the 
rate of the past five years, we will have 
in 1935 only 13 per cent of our locomo- 
tives less than 10 years old. Such a 
course, if allowed to continue, is certainly 
suicidal, for no industry can survive which 
permits such an obsolescence rate. It is 
vitally necessary that this trend be re- 
versed and that the railroads, by a pro- 
gressive and rapid modernization of roll- 
ing stock, prove this moribund prediction 
to be unjustified.” 


Testing Materials 


American Society for Testing Materials. 
—Meeting held at the Hotel Cleveland, 
Cleveland, Ohio, March 7 to 11, 1932, in- 
clusive. [Twenty main committees of the 
society took part, but with the many sec- 
tion and sub-committee meetings neces- 
sary, the number of meetings held during 
the five days was upwards of 100. Several 
of the committees offered new standards 
and there were several revisions of ex- 
isting ones suggested and acted upon. 
{The Cleveland Regional meeting was 
the third held by the Society in conjunc- 
tion with the group meetings of commit- 
tees. This comprised a symposium on 
rubber given in two sessions, followed by 
a dinner of A.S.T.M. members and 
guests. The symposium program, spon- 
sored by the A.S.T.M., Committee D-11 
on Rubber Products, comprised 12 papers, 
of which seven were on the Properties of 


Rubber as an Engineering Material. {The 
activities of Committee A-5 on Cor- 
rosion of Iron and Steel are in the 


line of investigations and tests to enable 
the best selection or evaluation of vari- 
ous qualities or types of iron and steel for 
service where corrosion is a factor and 
in the setting up of standards for ma- 
terials or for metallic coatings to ade- 
quately meet the corrosion conditions. JIn 
the field of testing, the committee is 
still actively interested in the study and 
development of tests of an accelerated or 
quick-time nature by which judgment as 
to the suitability of materials for cor- 
rosion service may be more rapidly ob- 
tained. At the meeting of Committee B-7 
on Light Metals and Alloys three new sub- 
committees were formed which will be 
responsible for the following projects: 
1—A study of proper test bars for light 
metals; 2—A study of the determination 
of the elastic properties of light metals; 
3—The collection, correlation and dis- 
semination of available engineering data 
on the physical and mechanical proper- 
ties of light metals and alloys, and cor- 
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rosion-resistance properties and protec- 
tion measures. It is probable that, after 
these committees have been functioning 
for a short time, the work may result in 
a general symposium on “Light Metals 
and Alloys.” {Committee D-1l on Rubber 
products outlined an extensive program 
of work to be shortly undertaken. The 
Sub-Committee on Mechanical Rubber 
Hose voted to instruct one of its sec- 
tions to undertakc the preparation of 
separate specifications and test methods 
for braided hose and for wrapped hose, 
but not to include fire hose. {The Sub- 
Committee on Rubber Products for Ab- 
sorbing Vibration reported the appoint- 
ment of new sections on the adhesion of 
rubber to metals and metal products and 
a study of tests involving repeated com- 
pression. 


Directory 





The foilowing list gives names of secretaries, 
dates of next or regular meetings and places of 
meeting of mechanicai associations and railroad 
clubs: 

Arr-Braxe_ AssociaTIion.—T. L. Burton, Room 
5605 Grand Central Terminal building, New 
ork. 


Autrzp Rartway Suppty Assocration.—F., W. 
Venton, Crane Company, Chicago. 

American Rattway AssociaTion.—Division_V. 
—MecuanicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EoquipMENT PatntinG SEc- 
tion.—V. R. Hawthorne, Chicago. 

Division VI.—PurcHASES AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vegey street, New York. 

Diviston VIII.—Car Service Division.— 

. A. Buch, Seventeenth and H. streets, 
Washington, D. C. 

American Rattway Toot Foremen’s Associa- 
tTr1on.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. ; 

Rartroap Diviston.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 adison avenue, 
New York. 

Macuine SwHop Practice Division. — 
Carlos de Zafra, care of A. M. E., 29 
West Thirty-ninth street, New York. 

Matertats Hanpiinc Division.—M. W. 


Potts, Alvey-Ferguson Company, 1440 Broad- 
way New York. 
11 AND Gas Power Divistion.—L. H. 


Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 
Fuets Drviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 
American Society ror STEEL TrEATING.—W. 
. Eiseman, 7016 Euclid avenue, Cleveland, 
Ohio. 
American Society ror TESTING MATERIALS.— 
. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa. 
AmeERIcAN Wetping Socrety.—Miss M. M. 
ae 29 West Thirty-ninth street, New 
ork, 


AssocraTIon OF Rattway ELectricaL ENGINEERS. 
—Joseph A. Andrucetti, C. & N. W., Room 
411, C. & N. W. Station, Chicago, III. 


Canapian Rattway Crus.—C. R. Crook, 2276 
ilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, Que. 
Car DeparRTMENT Orricers AssociaTion.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 


Car Foremen’s Association or Cuicaco.—G. K. 
Oliver, 2514 West Fifty-Fifth street, Chi- 
cago. Regular meetings, second Monday in 
each month except June, July and August, 
Auditorium Hotel, Chicago, Ill. 


Car Foremen’s AssocraTion or Omana, Council 
Bluffs and South Omaha_Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& uincy, Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 








Car ForeMen’s AssociaTion oF St. Louis.—Jos. 
F, Brady, 4036 Scanlon Place, St. Louis, 
Mo. Regular meeting first Tuesday in each 
month, except July and August, at Amer. 
ican Hotel Annex, St. Louis, Mo. 

CenTRAL Raitway Ctus or Burrato.—T. J. 
O’Donnell, executive secretary, Room 1817, 
Hotel Statler, Buffalo, N. Y. Regular meet. 
ing, second Thursday each month, except 
— July and August, at Hotel Statler, Buf- 
alo. 

CincinnatT1 Rartway Cius.—D. R. Boyd, 2920 

Utopia Place, Hyde Park, Cincinnati, Reg- 


ular meeting, second Tuesday, February, 
May, September and November. ~ 
CLEVELAND aiLway Cxrus.—F. B._ Frericks, 


14416 Alder avenue, Cleveland, Ohio. Meet. 
ing second Monday each month, except June, 
os y and August, at the Auditorium, Brother. 
ood of Railroad Trainmen’s building, West 
Ninth and Superior avenue, Cleveland. 

EasTERN Car ForEMEN’s AsSOCIATION.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, Regular meetings fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION ASSOCIATION.—P. 
M. Pursian, 823 Big Four building, Indian- 
apolis, Ind. Regular meetings first Monday 
of each month at Hotel Severin, Indianap-. 
olis, at 7 p.m. Noon-day luncheon 12:15 p.m. 
for Executive Committee and men interested 
in the car department. 

INTERNATIONAL RarLtroaD MAsTER BLACKSMITH’s 
AssociaTiIon.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

INTERNATIONAL Rattway Fvuet AssociaTION.— 
c Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RatLway GENERAL FoREMEN’S 
AssocraTIon.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

Master BoILerRMAKERS’ AssociaTION. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y 

Master Car Buttpers’ anp Supervisors’ Asso- 
CIATION.—See Car Department Officers Asso- 
ciation. 

NaTionaL Sarety Councit—StTeam Ratroap 
Section.—W. A. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New_ Enctanp Rartroap Crius.—W. E. Cade, 
i: 683 Atlantic avenue, Boston, Mass. 

egular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New Yorx Rartroap Crius.—A. Dugan, 
National Bearing Metals Corporation, 230 
Park avenue, New York. Meetings third 
Friday in each month, except June, July and 
August, at 29 West Thirty-ninth street, New 
York. 

NortHwest Car Men’s Assocration.—E. N. 
Myers, chief interchange inspector, Minnesota 
Transter Railway, St. Paul, Minn. Meet- 
ing third Monday each month, except June, 
qe, and August, at Minnesota Transfer 

. M. C. A. Gymnasium building, St. Paul. 

Pacitric Rattway Cxius.—W. S. Wollner, P. 0. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Rartway Bustness_ Association. — Frank W. 
ane. - Woodward building, Washing- 
on, ; ; 

Ratuway Car MeEn’s Crus oF PEorRIA AND 
cca L. Roberts, R. F. D. 5, Peoria, 


Raitway Crus or PittssurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. Res: 
ular meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Assocration.—R. R. 
Hackett. Baltimore & Ohio, Baltimore, Md. 

Rattway Suppry MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, American 
Railway Association. 

St. Louris Rattway Crius.—B. W. Frauenthal, 
M. P. O. Drawer 24, St. Louis, Mo. Reg 
ular meetings, second Friday in each month, 
except June, July and August. 

SouTHERN AND SOUTHWESTERN Rarttway CLvuB.— 
A, T. Miller, P. O. Box 4205, Atlanta, Ga. 
Regular meetings third Thursday in January. 
March, May, July, September and November. 
Annual meeting third Thursday in November. 
Ansley Hotel, Atlanta, Ga. 


Surrpty Men’s Association. — E. H., Hancock. 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with Equipment 


Painting Section, Mechanical Division Amer 
ican Railway Association. 

Toronto Rattway Cius.—J. A. Murphy, Box 8 
Terminal “A,” Toronto, Ont. Meetings 
third Monday of each month, except June, 
July and August. 

TRAVELING EncIneers’ Association. — W. 0. 

ompson, 1177 East Ninety-eight street. 
Cleveland, Ohio. 

Western Rattway Cius.—J. H. Nash, 343 
South Dearborn street, Chicago. Regular 
meetings, third Monday in each month. 


(Turn to next left-hand page) 
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Strictly Modern Locomotives 


RAILWAY MECHANICAL ENGINEER 


Effect Big Monthly Savings 
By Eliminating Extra Trains 


THE CLASS “H” 


LOCOMOTIVES 
Cylinders Zev” x. 32” 
Drivers, diameter 76” 
Steam pressure 275 Ib. 
Grate area 100 sq. ft. 


Water heating surface 5214 sq. ft. 
Superheating surface 2257 sq. ft. 
Weight on drivers 288,000 Ib. 
Weight, total engine 498,000 Ib. 
Tractive force, 


main cylinders 71,800 Ib. 
Tractive force, 
with booster 84,200 Ib. 





HE Chicago & North Western Railway handles a large 

part of its freight traffic between Chicago and Omaha, 
a run of 488.7 miles, with 4-8-4 type locomotives having 
driving wheels 76 inches in diameter. 


Thirty-five of these locomotives, known as Class H, 
were built by these Works in 1929. On the eastbound run, 
with such preference freights as the ‘Calumet’ and the 
““Rocket,”’ from 60 to 80 loads are handled per train, at 
average scheduled speeds of 30 to 35 miles an hour. 


On that section of the line known as the Galena Divi- 
sion, between Proviso Yard in the Chicago District, and 
Clinton, lowa, a distance of 124 miles, the use of the Class 
H locomotives have made possible the elimination of three 


round trips per day, representing a saving of approximately 
$21,860.00 per month. 


This is indisputable proof that— 


It takes Modern Locomotives to make money these days! . 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 








NEWS 


Tue DeLawarE, LACKAWANNA & WEsT- 
ERN is asking for bids for its 1932 re- 
quirements of solid steel wheels. It now 
has under construction by the American 
Locomotive Company at its Schenectady 
plant ten heavy high-speed freight loco- 
motives and is also rebuilding six new 
switching locomotives in its own shops 
at Scranton and three combination mail 
and baggage cars at Kingsland, N. J. 


THE ENGINEHOUSE for the construction 
of which the Great Northern recently 
awarded a contract to A. Guthrie & Co., 
Portland, Ore., will be built at South 
Klamath, Ore., instead of at Bend, as 
previously reported by the company. A 
contract for the installation of a direct 
steaming system in the new structure has 
been awarded to the Railroad Engineer- 
ing Equipment Company, Chicago, while 
the W. M. Lorenz Heating & Ventilating 
Co., Klamath Falls, Ore., has the con- 
tract for installing the power plant piping. 


THE Missouri-KansAs-TExas, in 1931, 
established a new record for the number 
of engine failures, by reducing the num- 
ber to 70, as compared with 86 for 1930. 
This new low mark is a continuation of 
the efforts of a series of years. In 1922, 
there were 2,907 failures, equal to 8,121 
miles per failure, while in 1931 the num- 
ber had been reduced to 70, and the miles 
per failure had been increased to 160,251. 
At the same time, the condition of loco- 
motives, as shown by the periodical fed- 
eral inspection, continued at a high point, 
only six having been found defective out 
of 1,065 inspected in 1931, as compared 
with 599 found defective out of 853 in- 
spected in 1922. 


N. Y. C. to Increase Shop Work 


THE New York CENTRAL Lines plan an 
increase in activity in repairs to equip- 
ment during the month of April. Pas- 
senger car shops at West Albany, N. Y., 
Beech Grove, Ind., and Allston, Mass., 
are reopening; also the locomotive shops 
at West Albany, Beech Grove, Collin- 
wood, Ohio; Jackson, Mich.; St. Thomas, 
Ont.; Bucyrus, Ohio, and West Spring- 
field, Mass. The employment of ap- 
proximately 7,000 men is involved. 


$47,000,000 Loaned to Railroads 


THE RECONSTRUCTION FINANCE Corpora- 
tion has made loans to railroads amount- 
ing to $47,000,000, it was announced on 
March 8 Although the corporation has 
specifically announced loans to railroads 
in only five cases, this total covers most 
of the loans which have been approved 
so far by the Interstate Commerce Com- 
mission, in 14 cases amounting to about 
$53,000,000. Thirty-three applications for 
loans amounting to $239,000,000 have been 
announced by the commission. 
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Some of the loans are to be repaid as 
soon as funds are available from the Rail- 
road Credit Corporation, but reports to 
the Interstate Commerce Commission in- 
dicate that the increased revenue collected 
by the roads in January from the tem- 
porary emergency increase in freight 
rates, which is to be pooled and loaned, 
amounted to only a little over $4,000,000. 


New B. & M. Cabooses Being 
Placed in Service 


Tue First of 25 new steel cabooses 
now being constructed under a plan by 
which the Boston & Maine is providing 
25,000 man-hours of labor for its shop 
workers, was recently placed in service. 
Between now and the last of May, the 
other 24 cabooses, which are being built 
at the Concord, N. H., shops of the B. 
& M., will be completed. 

The new cabooses are providing at 
least part-time employment for all em- 
ployees in the freight repair shops at 
Concord during the winter and spring. 
This schedule, by which about 90 men 
are employed at one time, will continue 
through April and May. 

Slack traffic conditions and a surplus 
of freight cars in good condition would 
otherwise have resulted in the closing 
of the shops, the B. & M. says in a recent 
statement. At the same time through a 
substantial saving in construction costs, 
based on the present price for materials, 
the statement continues, the railroad has 
been able to make an appreciable saving. 


Wages 


THE DeLtaware & Hupson placed into 
effect an hourly schedule of wages with 
guaranteed minimum earnings for engine- 
men on February 1 and for conductors on 
February 15. A similar basis for firemen 
and trainmen is contemplated. The broth- 
erhoods affected are opposing the plan and 
the board of mediation sent one of its 
mediators to Albany, N. Y., on February 
18 in the effort to bring the parties to- 
gether. 





One of the five 2-10-2 type locomo- 
tives delivered to the Soviet Railways 
during 1931 by the Baldwin 
Locomotive Works 





Railway Mechanical Engineer 


Following the successful termination 
of the conferences recently held at Chi- 
cago, at which representatives of the or- 
ganized railway employees of the nation 
voluntarily agreed to accept a wage cut 
of 10 per cent, the compensation of all 
officers and employees of the Norfolk & 
Western was reduced by 10 per cent on 
February 1. The reduction does not affect 
pensioners. 


The All-Canadian Federated Shop 
Trades, numbering some 30,000 mechanics 
on more than a half dozen Canadian 
railroads, are taking a 10 per cent cut in 
pay for one year dating from April 1. 
The reduction will mean a saving of 
$2,000,000 annually to the companies. 

Under the new agreement, which 
terminates on March 31, 1933, provision 
is made for a 10 per cent reduction in 
the monthly compensation of the men— 
“maintaining the basic rates of pay.” 
The companies affected include the Ca- 
nadian Pacific, the Canadian National, the 
Dominion & Atlantic, the Temiskaming 
& Northern Ontario, tthe Toronto, Hamil- 
ton & Buffalo, the Quebec Central, the 
Northern Alberta and the Esquimault & 
Nanaimo railways. 


Missouri Pacific Makes 
New Records 


THE cost of repairs to freight and work 
cars and passenger coaches showed a de- 
cided decrease in 1931 over the previous 
year according to statistics released by the 
mechanical department of the Missouri 
Pacific Lines. The freight and work car 
units owned and operated last year num- 
bered 45,923. They were operated ap- 
proximately 667,668,483 car-miles for an 
average of 14,539 car-miles per car. The 
cost of repairs totalled $3,662,165, or an 
average expense of $78 per car. With the 
average number of passenger cars owned 
numbering 835, the total maintenance cost 
was $633,648, or $750 per car. The total 
mileage for this number of passenger cars 
was 46,037,502, or 55,135 miles per car. 

A new low monthly and yearly record 
of wheel defects was also established last 
year. During the month of July, 1931, 
only 1.4 per cent of all cars in service 
were removed on account of flat wheels, 
while the new low yearly average was 
4.1 per cent. 

The Sedalia, Mo., reclamation plant re- 
ports a total value of material reclaimed 
at $654,713, costing $481,180 to make the 
reclamations, which gave a net credit to 
operations amounting to $173,533. 

A new low record for fuel consumption 
by locomotives was als established in 
1931. Through freight, local freight, pas- 
senger, mixed and switching locomotives 
consumed 117, 293, 203, 289 and 133 Ib. of 
fuel, respectively, per 1,000 gross ton- 
miles. All of these performances register 
decreases over each of the last seven years 
shown in the report, with the exception of 
switch engines, and the consumption 1 
that branch of the service equals the prev 
ous low mark established in 1928 and re 
peated in 1929. The total cost of fuel for 
locomotives amounted to $5,620,562, or a" 
average of 18 ‘cents per locomotive-mile. 
Fuel savings in unit consumption in 193] 
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over 1930 totalled $182,378, and in 1930 the 
saving was $294,719 over 1929. The re- 
port shows that Missouri Pacific locomo- 
tives averaged operating 204,255 miles 
per failure. 

Hot boxes per 100,000 car-miles last 
year averaged .7 per cent, or a decrease of 
14 per cent over 1930. Total hot boxes 
in 1931. were’ 4,814 as compared with 
7,186 in 1930. The next lowest number 
of hot boxes on the Missouri Pacific Lines 
for any year during the last seven years 
was 8,066 in 1928, while the highest yearly 
total during that period was 14,869 in 
1925. The 1931 decrease over 1925 was 
1.20 per cent per 100,000 car-miles. 

Only 1,084 of the 219,437 freight trains 
and 13, or .012 per cent of the 108,746 
passenger trains operated by the Missouri 
Pacific in 1931 were delayed trom parting 
of trains according to the report. This 
is a new low record for the last five years, 
according to the report. The total trains 
parted of the 328,183 trains of all classes 
was 1,097, or .0331 per cent. 


Memorial to Arthur J. Wood 


A MOVEMENT has been initiated among 
mechanical-engineering graduates of the 
Pennsylvania State College to have the 
mechanical-engineering laboratory at that 
institution named the “Arthur J. Wood 
Memorial Laboratory” in. honor of the 
late head of the mechanical-engineering 
department who was noted for his engi- 
neering work for railroads. Professor 
Wood died on April 18, 1931, after having 
been struck by a motorcycle. For four 
years prior to 1900 he was on the staff of 
the Railroad Gazette, predecessor to the 
Railway Age. Before his appointment as 
head of the mechanical engineering de- 
partment he held the chair of railway 
mechanical engineering. Professor Wood 
served also as consulting engineer fér 
railroads and engineering companies and 
he was the author of several books on 
locomotive performance and _ operation, 
and subjects related to refrigeration, as 
well as numerous articles and papers on 
these subjects. 


To impress the college trustee com- 
mittee which has the naming of build- 
ings in charge, engineers and others in 
the railroad industry, who knew Pro- 
fessor Wood and his work are requested 
to express their views on the memorial 
Proposal in letters to T. C. McBride, 
chairman, Railroad division, American 
Society of Mechanical Engineers, care of 
the Worthington Pump & Machinery 
Corporation, Philadelphia, Pa. or to 
David L. Fiske, executive secretary, 
American Society of Refrigerating Engi- 
neers, 37 West Thirty-Ninth Street, New 
York. These letters will be bound in book 


form and presented to the trustee com- 
mittee. 








Supply Trade Notes 





Tue Vapor Car Heatinc CoMPANY 
Inc., Chicago, has removed its New York 
City office from 9 Park Place to 75 West 
street. 


J. S. Uttmann has been appointed 
Washington representative of The De- 
Vilbiss Company, Toledo, Ohio, with 
headquarters at 4000 Cathedral avenue, 
Washington, D. C. 


E. P. BLANCHARD, for the past 12 years 
with the Bullard Company, Bridgeport, 
Conn., as advertising manager and sales 
manager has been elected a member of 
its board of directors. 


GrorGE PAULL TorRENCE, vice-president 
of the Link-Belt Company, Chicago, in 
charge of its Indianapolis operations, has 
been elected president, with headquarters 
at Chicago. 


THE ASHTON VALVE Company, Cam- 
bridge, Boston, Mass., about April 15, 
will move its New York City offices to 
larger quarters at 21 and 23 Albany street 
(90 West Street building). 


R. Fuess, Inc., Steglitz, Germany, 
manufacturers of instruments for scien- 
tific research and industrial control, has 
established an American office at 245 
West Fifty-Fifth street, New York. 


THE NATIONAL LUMBER MANUFACTUR- 
ERS ASSOCIATION has moved its general 
offices in Washington, D. C., from 702 
Transportation building to 1337 Con- 
necticut avenue. 


THE OKADEE CoMPANY and the Viloco 
Railway Equipment Company, formerly 
located at 14 East Jackson Boulevard, 
Chicago, have removed their offices to 611 
McCormick building, 332 South Michigan 
avenue, Chicago. 


Tue B-B Nut Company, Eighth street 
and Columbia avenue, Philadelphia, Pa., 
has acquired the sole licenses for the 
United States, Canada and Mexico of all 
patents of the Safety Nut Corporation, 
Philadelphia. 


Tue Rarrroap MATERIALS CorPorRATION, 
New York, has been appointed eastern 
representatives of the Premax Products 
Corporation, Niagara Falls, N. Y. This 
company manufactures aluminum letters 
and figures for railroad use. 


G. B. Atttson, 50 Church street, N. Y., 
has been appointed representative of the 
J. I. Holcomb Manufacturing Company, 
to handle the sale of its cleaning brushes 
and chemicals in the eastern railroad field. 
Mr. Allison is also representing the Excel 
Curtain Company. 











Domestic Orders Reported During March, 1932 


Name of Company its as 
U. S. Navy Department..............000004 — mat Koppel Industrial Car 
Pacic Wrult Mapette.. £06 ....60cisiaeceaes 100 hidibinoatii F me bes ge Co. 
Total for month ......°%.5-o.fcke wen 
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W. R. ENGLAND of the St. Louis office 
of the Truscon Steel Company, Youngs- 
town, Ohio, has been appointed assistant 
manager, railroad department, southwest- 
ern district, with headquarters at 1005 St. 
Louis Mart Building, St. Louis, Mo. 

THE’ CLEVELAND float-type low-water 
alarm, which is now being supplied by 
the Barco Manufacturing Company, 1801 
Winnemac avenue, Chicago, has been re- 
named the Barco low-water alarm, under 
which designation it will be sold to the 
railroads in the future. The Talmadge 
Manufacturing Company, 1279 W. Third 
Street, Cleveland, Ohio, still manufac- 
tures and sells the Cleveland fusible-type 
low-water alarm. 


H. E. GRAHAM, formerly assistant vice- 
president of the American Car & Foundry 
Company, New York, has been appointed 
assistant to president and general traffic 
manager of the Jones & Laughlin Steel 
Corporation, Pittsburgh, Pa. to succeed 
F. A. Ogden, deceased. 

Tue Unurmirep Lines, INc., successors 
to the Mo-Mo Company, 518 Seneca 
street, Seattle, Wash., has opened a sales 
office and factory at the above address. 
The company manufactures cleaning 
products for washing railway coaches. 
W. A. Court, who resigned from the 
Chicago, Milwaukee, St. Paul & Pacific 
in January of this year, is head of the 
department of sales for the corporation’s 
railway supply business. Morris Levey 
is president and general manager, J. Farr 
is in charge of production and George 
Koch is secretary. 


Frank R. WHEELER has been appointed 
special sales representative with head- 
quarters at Chicago of the Worthington 
Pump & Machinery Corporation, New 
York. He will cover the mid-west ter- 
ritory, assisting the Worthington organi- 
zations in Chicago, St. Paul, Kansas 
City, St. Louis and Detroit. 


Frank L, Fay was elected president 
of the Greenville Steel Car Company, 
Greenville, Pa., at the annual meeting of 
the stockholders, succeeding F. D. Foote, 
who has resigned and will devote his 
time principally to the Pittsburgh Forg- 
ings Company, of which he was recently 
elected president. Mr. Fay is the found- 
er of the Greenville Steel Car Company 
and served as its president until 1925, 
when he became chairman of the board 
of directors and Mr. Foote became 
president. 

ARCHIBALD H. Ene, former vice-presi- 
dent in charge of sales of the Baldwin | 
Locomotive Works, has been appointed 
director of sales of the rail car division. 
of the Edward G. Budd Manufacturing 
Company, Philadelphia, Pa., under the 
direction of F. H. Russell. The Budd 
Company, in addition to its own develop- 
ment of stainless steel car construction, 
has acquired the American rights to the 
Michelin pneumatic tired rail car. Mr. 
Ehle was born in Fairbault, Minn., and 
received his education at the Massachu- 
(Continued on second left-hand page) 
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It’s much cheaper foro 
railroad to buy Alco Forg 
ings than to equip, mait 
tain and operate shops! 
manufacture them. 
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Quality Materials, Ultra Modern Equipment, 
Precision Workmanship, Plus a Keen Sense of 
Responsibility Has Accomplished The Fulfill- 
ment of This Pledge ............... 


QUALITY ALL WAYS—QUALITY ALWAYS is more than just a slogan—it is an 
Alco principle consistently adhered to, and an established practice for many years, 
The avowed purpose behind Alco Forgings is to make them, beyond question, the 
best that can be manufactured. ; 


As locomotive builders, Alco is deeply concerned in keeping forging quality on 
the highest plane so that the locomotives will render a superior service for the 
fewest maintenance dollars. 


Then too, as locomotive builders, Alco is qualified by long experience to interpret 
and execute specifications accurately and with maximum assurance that the forg- 
ings will meet your needs exactly. 


And getting right down to dollars and cents, Alco quality results in operating and 
maintenance economies. Alco forgings, like Alco locomotives, point the sure road 
to profits. 





American Locomotive Compa yeu 
30 Church Street New York N.Y. 














setts Institute of Technology. In 1902 
he entered the service of the Baldwin 
Locomotive Works as an _ apprentice, 
serving in various capacities until he was 
appointed general sales manager in 1919. 
In 1926 he.was elected vice-president in 
charge of domestic sales, and later was 
placed in charge of general sales, which 
position he occupied until his resigna- 
tion in the fall of 1931. 


Guy H. Bittrngs has been appointed as- 
sistant general manager of the Four 
Wheel Drive Auto Company, Clintonville, 
Va., manufacturer of FWD trucks. Mr. 
Billings, who has been with the company 
for nineteen years, has served during the 
past seventeen years as purchasing agent, 
which title he will also retain in his new 
position. 


THe GENERAL AMERICAN TANK Car 
CorPoRATION has merged its Canadian in- 
terests with the Canadian Tank Car Com- 
pany, Ltd., a subsidiary of Canadian Car 
& Foundry Company, Ltd., and the new 
company will be known as the Canadian 
General Transit Company, Ltd. with 
headquarters at Montreal, Que. Con- 
trol will be retained by Canadian Car & 
Foundry Company, Ltd. 


Wit1am S. WILBRAHAM, in charge of 
the estimating and order department of 
Lukenweld, Inc., division of Lukens Steel 
Company, Coatesville, Pa., since its or- 
ganization in 1929, has been appointed as- 
sistant manager of sales. Mr. Wilbraham 
is a graduate in mechanical engineering 
of Drexel Institute in the class of 1925. 
He was with the American Bridge Com- 
pany as an assistant engineer of erection 
until March, 1927, when he joined the 
sales department of Lukens Steel Com- 
pany, being transferred to the Luken- 
weld organization when that division was 
formed. 


Irvin Succeeds Farrell as President 
of U. S. Steel Corporation 


Wiuram A. Irvin; a vice-president of 
the United States. Steel. Corporation, will 
succeed to the presidency on the retire- 
ment of James A. Farrell, on April 19. 
Mr. Irvin has been actively identified with 
the manufacture of sheets and tin plate 
and also with the iron and steel industry 
for the past 36 years. Mr. Irvin was born 
on December 7, 1873, at Indiana, Pa., and 
was educated in the public schools and the 
night courses of the Indiana State Normal 
School. In 1888 he. entered the employ 
of the Pennsylvania Railroad as a tele- 
graph operator and later became clerk 
and assistant freight and ticket agent. 
In 1895, he went-with the P. H. Lauf- 
mann Company, Ltd., Apollo, Pa., serv- 
ing as shipping clerk. Later he held 
various positions until he became superin- 
tendent. When this company was taken 
over in 1900 by the American Sheet Steel 
Company, Mr. Irvin was transferred. to 
the general offices at New York, and in 
1904, when the American Sheet Steel 
Company was merged into the American 
Sheet & Tin Plate Company, he went to 
Pittsburgh as assistant to the operating 
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vice-president of the new company, which 
position he held for about 20 years. He 
then served as vice-president in charge 
of plant operations, with headquarters at 
Pittsburgh, until September, 1931, when 
he was elected a vice-president of the 
United States Steel Corporation. Mr. 
Farrell was born at New Haven, Conn., 
on February 15, 1863. He has been con- 
nected with the iron and steel industry 
since he was 16 when he began work 
with the New Haven Wire Company, 
New Haven. In 1888, he served in the 
mills of the Pittsburgh Wire Company 
and later became superintendent and man- 
ager. He subsequently served as general 
superintendent of the Oliver Steel Wire 
Company, then as general manager of the 
Oliver Iron & Steel Company. He took 
part in the organization of the Pittsburgh 
Wire Company, Braddock, Pa. This com- 
pany later became part of the American 
Steel & Wire Company, of which Mr. 
Farrell was general manager of exports 
until 1903. The large increase in the ex- 
ports of the American Steel & Wire Com- 
pany led to Mr. Farrell’s being given 
supervision over the export sales of all 
of the other manufacturing companies 
of the United States Steel Corporation, 
and to the formation in the latter part 
of 1903 of the United States Steel Prod- 
ucts Export Company, New York, of 
which he became president. The name 
of this company was changed in 1910 to 
the United States Steel Products Com- 
pany. Mr. Farrell left that company in 
January, 1911, to become president of 
the United States Steel Corporation. Mr. 
Farrell is also a director of the Amer- 
ican Bridge Company, Federal Steel Com- 
pany and Tennessee Coal, Iron & Rail- 
road Company. He is a member of a 
number of technical organizations includ- 
ing the American Iron & Steel Institute 
and served as chairman of the National 
Foreign Trade Council. 

At the monthly meeting of the direc- 
tors of the United States Steel Corpora- 
tion, New York, on March 29, J. P. Mor- 
gan asked the board to agree to his re- 
tirement from the chairmanship which he 
had assumed at the request of the board 
as an interim measure following the death 
of the late Judge Elbert H. Gary. Myron 
C. Taylor, a director and chairman of 
the finance committee was thereupon 
elected to the office of chairman, with 
duties similar to those formerly exercised 
by the late Judge Gary, and Mr. Taylor 
has now assumed the full executive di- 
rection of the Corporation. 


Obituary 


SAMUEL M. Curwen, president of the 
J. G. Brill Company, Philadelphia, Pa., 
and affiliated companies, died on March 
29, at his home at Haverford, Pa., at the 
age of 72 years. 


Burrows SLOAN, chairman of the board 
of the General Refractories Company, 
Philadelphia, Pa., died in that city on 
February 28, at the age of 54 years. 


Joun T. CLANcy, assistant manager of 
oil and gas engine sales of the Worthing- 
ton Pump & Machinery Corporation, Har- 
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rison, N. J., died suddenly of a heart 
attack on March 9, while lecturing at 
the Engineers’ Club, New York City, 
before a meeting of the American So- 
ciety of Mechanical Engineers. 


JouHn E. ANDERSON, manager of the 
service department of the Simmons- 
Boardman Publishing Company, New 
York, from 1918 until his retirement about 
a year ago, died in the Hackensack (N. 
J.) hospital on March 7. Mr. Anderson 
was born at St. Albans, Vt., on July 16, 
1873. He entered railroad service on the 
Central Vermont, on which he served as 
a fireman and in various capacities in the 
mechanical department and was promoted 
to enginehouse foreman. At various times 
in his career he was employed as engine- 
house foreman or general foreman by 
eight other railways, mostly in the eastern 
part of the United States, but also includ- 
ing the Grand Trunk in Canada and the 
Atchison, Topeka & Santa Fe, being at 
one time general foreman on the latter 
road at Raton, N. M. Tor some years 
Mr. Anderson was located at Susquehan- 
na, Pa., on the Erie, where he served as 
general enginehouse foreman. Prior to 
joining the Simmons-Boardman organiza- 
tion he was general foreman at the en- 
ginehouse and shops of the Delaware & 
Hudson at Oneonta, N. Y. 


Wi.iam L. Austin, former president 
and chairman of the board of directors 
of the Baldwin Locomotive Works, died 
at his Rosemont, Pa., home on March 
10. Mr. Austin had been associated with 
the Baldwin works for about 60 years. 





William L. Austin 


He was born on September 22, 1852, at 
Philadelphia, Pa, and educated in the 
Central high school in that city. He be- 
gan work in a patent attoFney’s office at 
Philadelphia in 1868. He subsequently 
served during the next year as drafts- 
man with the Kensington Steam Engine 
Works and in 1870 went with the Baldwin 
Locomotive Works, serving consecutively 
as designer, engineer and vice-president 
until he became president in 1910, and 
was chairman of the board in 1911 and 
1912, He remained as a director until 
1930 of the Baldwin Locomotive Works 
and also of tthe Standard Steel Works 
Company. Mr. Austin was the inventor 
of a number of devices for locomotives. 
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On The on Locomotive 


HE “SPEE-D” method of Rod Cup Lubrication has 

played a big part in the remarkable perform- 
ance of the TIMKEN locomotive on its 100,000 mile 
“barnstorming” tour from coast to coast over 14 
railroads. 


The speed with which the “SpeeE-D” High Pressure 
Gun fills the rod ‘cups has helped to keep engine 
preparation costs down to a minimum. 


The high efficiency of “SPEE-D” lubrication contrib- 
uted greatly to the high lubrication mileage, de- 
pendable bearing performance and low mainte- 
nance costs. 


It is significant that a number of the roads which 
have tested out the TIMKEN locomotive are apply- 
ing “SPEE-D” equipment on their own power. 


The “SPEE-D’’ method of rod cup lubrication is saving one RELIANCE MACHINE & STAMPING WORKS, Inc. 


of the railroads which tested out the above locomotive over NEW ORLEANS, LA. 
$100.00 per locomotive per year—over $10,000 per annum Agents and Representatives 
in one terminal alone. H. C. MANCHESTER, 3736 Grand Central Terminal, New York 


Consolidated Equipment Company, Montreal 
Mumford Medland, Lid., Winnipeg 


International Railway Supply Company, 30 Church St., New York City 


Saves Time, Labor, Grease 
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Personal 





Mention 





General 


J. M. PtaskiTTt, assistant to superin- 
tendent of motive power of the Southern, 
Lines west, has been transferred to serve 
in that capacity on Lines east. 


R. V. Brocker, assistant superintendent 
of motive power on the Erie, has moved 
his headquarters from Hornell, N. Y., to 
Cleveland, Ohio. 


H. A. Frnserc, locomotive engineman 
on the Lake Superior division of the 
Northern Pacific, has been promoted to 
assistant fuel supervisor on the lines east 
of Paradise, Mont., with headquarters at 
Livingston, Mont. 


D. J. SHEEHAN has been appointed en- 
gineer of motive power of the advisory 
mechanical committee of the Chesapeake 
& Ohio, the Erie, the New York, Chicago 
& St. Louis and the Pere Marquette, with 
headquarters at Cleveland, Ohio, to suc- 
ceed S. B. Andrews, who has resigned. 
Mr. Sheehan was born at Northampton, 
Mass., on March 14, 1899, and received his 
early education in the public schools of 
that city. He graduated in mechanical 
engineering from the University of Mich- 
igan in 1920, and immediately took up 
duties as an instructor in the mechanical 
engineering department of Purdue Uni- 
versity, remaining in that capacity until 
1923. From that time to 1928, Mr. Shee- 
han was connected with the engineering 
department of the Lima Locomotive 
Works, Lima, Ohio, and then went to the 
Erie as special engineer to the mechanical 
assistant to the president. In July, 1929, 
he was appointed to the same position on 
the Chesapeake & Ohio, where he re- 
mained until his recent appointment. 


Master Mechanics and 
Road Foremen 


H. G. Srupss, master mechanic of the 
Southern at Ludlow, Ky., has been trans- 
ferred to Atlanta, Ga. 


F. T. WALDEN, master mechanic of the 
Southern at Charleston, S. C., has been 
transferred to Ludlow, Ky. 


M. R. BrocKkMAN, master mechanic of 
the Southern at Princeton, Ind., has been 
transferred to Somerset, Ky. 


G. F. Tipton, master mechanic of the 
Southern, with headquarters at Bristol, 
Va., has been transferred to Princeton, 
Ind. 


L. R. Stewart has been appointed road 
foreman of engines of the Central region 
of the Pennsylvania, with headquarters at 
Pittsburgh, Pa. 


P. C. Wray, superintendent of shops 
on the Chicago River & Indiana and the 
Indiana Harbor Belt, with offices at Chi- 
cago and Gibson, Ind., has been appointed 
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master mechanic of these roads, with the 
same headquarters, to succeed P. A. 
Campbell, deceased. The position of 
superintendent of shops has been abol- 
ished. 


W. H. Situ, road foreman of engines 
of the Central region of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been transferred to the Baltimore division 
as assistant road foreman of engines. 


C. R. SHECKLER has been appointed road 
foreman of engines of the Philadelphia 
division of the Pennsylvania. G. W. 
Humble, who served in that capacity, has 
retired, 


J. F. Kane, master mechanic of the 
Erie at Susquehanna, Pa., has been ap- 
pointed master mechanic of the Wyom- 
ing and Jefferson divisions, with head- 
quarters at Avoca, Pa. and his former 
position, as well as the positions of 
master mechanic at Port Jervis, N. Y., 
and assistant master mechanic at Avoca, 
Pa., have been abolished. 


Shop and Enginehouse 


A. B. Younc has been appointed as- 
sistant engineer of shop extensions of the 
Atchison, Topeka & Santa Fe, with head- 
quarters at Los Angeles, Cal. 


A. I. SELLERs has been appointed super- 
intendent of shops of the Southern Pa- 
cific Lines in Texas and Louisiana, at 
Houston, Tex., succeeding J. T. Connor, 
who has retired. 


Obituary 


THoMAs ScuLLy, general traveling 
storekeeper of the Atchison, Topeka & 
Santa Fe at Topeka, Kan., died on March 
24, at his home in that city. 


Wutiam D. BuNKER, superintendent of 
motive power of the Colorado & Wyom- 
ing, with headquarters at Pueblo, Colo., 
died at that place on March 1. 


Gerorce B. Frave, who retired as super- 
intendent of motive power of the West- 
ern region of the Pennsylvania, with 
headquarters at Indianapolis, Ind., in 1931, 
died in that city on February 27. He was 
born in Columbus, Ohio, and graduated 
from Ohio State University in 1888, enter- 
ing the employ of the Pennsylvania in the 
same year in the shops at Columbus. In 
1892, he was appointed assistant master 
mechanic of the Indianapolis shops and, 
in 1896, became general foreman and road 
foreman of engines. In 1903, he became 
master mechanic at Chicago and was pro- 
moted to superintendent of motive power 
at Columbus in 1920. Later he was pro- 
moted to assistant general superintendent 
of motive power, with headquarters at 
Chicago and, in May, 1928, was appointed 
superintendent of motive power at In- 
dianapolis. 
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Trade Publications 





Copies of trade publications 
described in the column can be 
obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when wmen- 
tioned in the description. 


SHAFER ROLLER BEARINGS.—Bulletin No. 
501 issued by the Shafer Bearing Corpora- 
tion, Chicago, lists by bores, with complete 
dimensions and tolerances, all Shafer 
single and double row bearings. Load 
ratings, list prices, and a speed factor 
chart are also included. 


INDUSTRIAL Motor Drives.—The Hertz- 
ler & Zook ‘Company, Box 102, Belleville, 
Pa., manufacturers of industrial motor 
drives for machine tools, woodworking 
machinery, sheet metal machinery, fans 
and blowers, etc., has issued a service and 
parts catalog of 36 pages, No. M-101. 


“ALCOA ALUMINUM AND Its ALLoys.”’— 
This is the title of a 64-page reference 
book issued by the Aluminum Company 
of America, Pittsburgh, Pa. The book 
gives in concise form information con- 
cerning the physical and chemical proper- 
ties of the aluminum alloys produced by 
the Aluminum Company of America and 
contains tables showing the sizes and 
commercial tolerances of the basic com- 
modities manufactured from these alloys. 
The book is divided into three sections, 
the first giving general information; the 
second, data on the physical properties, 
corrosion resistance, etc. of wrought 
alloys, and the third, data on casting 
alloys. 


CoLtomaL GRAPHITE.—The properties, 
uses and advantages of colloidal graphite 
as a lubricant are discussed in a 24-page 
“Oildag” booklet being distributed by the 
Acheson Oildag Company, Port Huron, 
Mich. “Oildag” is a lubricant consisting 
of oil which has been charged with col- 
loidal graphite. It is applicable to internal 
combustion engines, reduction gears, com- 
pressors, bearings, machinery, and ail- 
road uses such as in steam cylinders, 
locomotive motion parts, and axles. 
“Aquadag”—a _ colloidal suspension of 
graphite in distilled water—and its uses 
are also discussed. 


CaRE AND OPERATION OF A LatHE.—The 
thirtieth edition of the lathe book, “How 
To Run a Lathe,” issued by the South 
Bend Lathe Works, South Bend, Ind, 
illustrates and describes the various set- 
ups of lathe jobs encountered in main- 
tenance, machine and engineering shops. 
It is a manual on the care and operation 
of a modern screw-cutting lathe, and 
marks the silver anniversary of the South 
Bend Lathe Works. It is pocket size, 6 in. 
by 9 in., bound in a flexible cover of gray, 
red and black. The book has been trans- 
lated into Spanish, Portuguese and 
Chinese and contains data on the erection 
and care of a lathe, application and care 
of lathe tools, cutting speeds of metals, 
etc. as well as shop short cuts, reference 
tables and formule. The cost of the 
book is 25 cents. 
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